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ATOMIC ENERGY IN GREAT 
BRITAIN 


HEN Lord Cherwell, on July 5, 1951, urged in 
the House of Lords a radical re-organization 
of atomic energy work in Great Britain and suggested 
a more flexible form of organization outside the 
normal Civil Service, he expressed particular concern 
with the effect that present arrangements have on 
recruitment. He believed that, unless the organiza- 
tion was changed and the delays and frustrations 
which Civil Service conditions cause are removed, it 
would be difficult to secure either administrators or 
scientists of the requisite ability for key positions, or 
to maintain the high standard essential for success in 
such an undertaking. Lord Cherwell took the view 
that it might be several decades before the develop- 
ment of peaceful uses of atomic energy became of 
decisive importance, and he laid no stress in this 
connexion on the industrial development of nuclear 
power. The urgency lay in developing an organization 
flexible enough to avoid delays in the production of 
atomic weapons. 

In April last, the Prime Minister announced that 
the Government had decided in principle that 
responsibility for atomic energy should be trans- 
ferred from the Ministry of Supply to a non-depart- 
mental organization and had appointed a committee 
to work out the most suitable form for the new 
organization. The picture had by that time some- 
what changed. The delay in the Government’s 
decision was due to a wish to await the outcome of 
the British atomic weapon tests held 4t Monte Bello. 
This objection to a change in organization has 
been removed ; but in the meantime much concern 
has been expressed as to the relative importance of 
development of atomic weapons, guided weapons 
and more conventional weapons. There has been 
anxiety as to whether the right priorities are being 
pursued, and whether sufficient attention is being 
paid to the views of the scientists themselves. 

Clearly, public discussion on issues of this order is 
impossible, either now or in the foreseeable future. 
Public anxiety, however, tends to be sharpened alike 
by the magnitude of our expenditure on research and 
development in this vital field, and by its bearing 
on the limited resources of the country as regards 
finance, materials and scientific and technical man- 
power. When Mr. Duncan Sandys presented his 
Supplementary Estimate for the Ministry of Supply 
in the House of Commons & year ago, many questions 
were pressed for further information as to how the 
total of £149 millions was to be spent on research. 
It was recognized that, as Mr. Sandys pointed out, 
the success of the Monte Bello test opened a wider 
horizon for scientific activity, and that the progress 
made in studying the peaceful applications of atomic 
energy justified expansion of our development pro- 
gramme in this field. Nevertheless, if the Government 
is unable, for security reasons, to break down under 
separate headings the expenditure of £9-9 millions 
for research and development work by industry, 
extra-mural work at the universities and the like, 
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anxiety is understandable, both as to the existence 
of overlapping and whether the form of organization 
is most appropriate for effective research or for 
efficient co-operation with industry. 

That concern is fanned rather than otherwise by 
the stress which Government statements during the 
year have laid on developments in the use of atomic 
energy for industrial purposes. Both Mr. Sandys and 
the Minister for Fuel and Power have stated that the 
production of substantial amounts of electric power 
from atomic energy is probable both from the new 
nuclear establishment at Calder Hill in Cumberland 
and from the new breeder reactor. Neither Mr. 
Sandys nor Mr. Lloyd gave any indication as to how 
soon electricity generated from atomic energy will 
be available on a significant scale. Nevertheless, Mr. 
Lloyd’s statement that there is no reason why atomic 
power stations should not before long make a useful 
addition to power resources provides strong support, 
in spite of the report of the Ridley Committee, for 
the current impression that a shortage of coal will 
compel Britain to turn to atomic power for marginal 
supplies of electricity, regardless of cost. 

Dr. J. Bronowski, director of the Central Research 
Establishment of the National Coal Board, expressed 
the view recently that atomic power stations would 
be ready in Great Britain in less than thirty years, and 
atomic power would not remain expensive and scarce. 
He at least gave no support to the development of 
atomic power without reference to economic costs, 
and though perhaps Sir Christopher Hinton, head 
of the Atomic Energy Production Establishment at 
Risley, was less guarded in his speech in New York 
on October 30, he was sufficiently realistic. He 
expressed the hope that atomic energy would within 
the next few years be generating electric power for 
the grid system of Great Britain, and that it would 
then be possible to suggest to the British Electricity 
Authority that it should build additional reactors of 
the gas-cooled thermal type, designed and constructed 
by the power-plant industry. Present estimates 
indicated that generation of electricity in this way 
would be possible at a price not greatly in excess of 
that of the cost of generation in a modern con- 
ventional power station. 

Some other points made by Sir Christopher should 
be noted before considering the proposals of the White 
Paper on the Future Organization of the United 
Kingdom Atomic Energy Project* and the statement 
of Government policy made by Lord Salisbury in the 
House of Lords (see p. 145). Sir Christopher visual- 
izes development as proceeding in three stages. 
In the first, the Harwell research establishment will 
examine alternative types of thermal reactors and 
select the most promising for development to the 
stage when it can be taken over by the Production 
Division for pilot operation. When sufficient oper- 
ating experience in this industrial development has 
been obtained, the further development will be 
transferred to industry. 

It is thus clear that it is intended to keep both the 
design and the pilot-plant work within the official 


- ae Future Organization of the United Kingdom Atomic Energy 
roject. 
1953.) 
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organization, and Sir Christopher indicated further 
that one reason for this lies in the safety factor. 
Further work is required to ensure that the design 
of the thermal reactors is inherently safe; for the 
consequences of an error here could be so disastrous 
that the risk is manifestly one that only a State 
organization could be expected to accept. That 
decision, however, excludes industry from partici. 
pation in original work, and implies that the new 
organization will be expected to rely on its own 
design teams. 

That may be inevitable as a short-term decision ; 
but it can scarcely be accepted as a long-term and 
continuing arrangement. If industry is to co-operate 
effectively, it must be given opportunities to do so 
and encouraged to learn and to gain its own experi- 
ence. Sir Christopher himself admitted that the 
great disadvantage of the atomic energy organization 
in Great Britain hitherto, which had itself carried 
eut most of its own research work and virtually all 
its own design, construction and operation of indus- 
trial establishments, was the very heavy load thrown 
on the senior members of the staff. This position 
will not be remedied merely by providing the neces- 
sary information to enable large industrial firms to 
continue the development of these thermal reactors. 
A pioneering organization which hands out pro- 
jects to industry for further developments on a large 
scale which become possible with operational 
experience will need careful handling in order to 
secure effective co-operation, and not to find any 
advantage in close co-ordination and economy of 
staff offset by rigidity and the inbreeding of official 
caution rather than a spirit of adventure. 

For such reasons as these, the absence of precise 
information in the White Paper as to the relations 
between the proposed corporation and industry, and 
the participation of private, as distinct from Govern- 
ment, capital in atomic development is disappointing. 
It is true that the White Paper, while suggesting 
that the exploitation of nuclear energy may come to 
be regarded as the most important step taken by) 
man in the mastery of Nature since the discovery of 
fire, points out that, even if the experimental work 
at present in hand shows that industrial power 
can be generated successfully and economically, in 
Britain the magnitude of the investment required 
must delay for decades the generation by nuclear 
reactors of any large proportion of its electricity. 
Nevertheless, the silence of the White Paper on the 
nature or meaning of the closer contact and co- 
operation with industry which is recognized to be 
necessary 3s the industrial uses of atomic energy 
become more prominent cannot be entirely excused. 

The White Paper is almost entirely concerned with 
the relations between the proposed corporation and the 
Government, with the need to combine government 
control of policy with freedom to settle day-to-day 
problems with the decision and initiative of a business 
organization rather than the traditional caution of a 
government department, and with the position and 
status of the staff of the corporation. This latter 
matter has proved in the upshot to be less important 
than was suggested in the House of Lords debate in 
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1951: staff opinion inside the atomic energy estab- 
lishments appears to be divided on the issue as to 
whether association with the Civil Service is a draw- 
back or not. The assurances given in the White 
Paper seem sufficiently explicit to remove all uneasi- 
ness as to the effects of transfer, though whether 
service under the proposed corporation will prove 
more attractive will doubtless depend not merely 
on the terms of service which are offered, but 
still more on the way the corporation is admin- 
istered. 

That the Waverley Committee's report deals with 
many matters which, for reasons of security, cannot 
be disclosed, can scarcely be questioned. Something 
more, however, than the summary of the main 
recommendations could surely have been given in 
the White Paper without detriment to security. The 
Government is possibly still undecided as to the 
exact Meaning it proposes to give to co-operation 
between the corporation and industry. Decision 
cannot be postponed for long, and meanwhile Parlia- 
ment at least should be given so far as possible the 
materials for forming a sound judgment as to the 
merits of the several alternatives possible. What the 
White Paper fails to display is the nature of that. co- 
operation, which will determine very largely the mag- 
nitude of the national resources—man-power, mater- 
ials and finance—which must be committed, and 
the efficiency with which they are deployed. Security 
reasons may, for example, determine the decision, at 
particular points, whether the corporation retains ex- 
clusive control of research and development, entrust- 
ing to industry merely the extensions of its work 
outside the strictly nuclear field ; whether industry 
is entrusted with the execution of particular projects 
on contract, in much the same way as a research 
contract might be placed with a university or a body 
such as the Mellon Institute ; or whether oppor- 
tunities are to be afforded for the investment of 
private capital in research and development and the 
ownership of reactors by industry, on the lines 
contemplated im some of the proposals which are 
being pressed on the Atomic Energy Commission of 
the United States, for example, by the Monsanto 
Chemical Company, the Dow Chemical Company 
and Detroit Edison Company or the Commonwealth 
Edison Company, where a revision of the McMahon 
Act to permit the development of an atomic power 
industry is now being advocated. 

The uncertainty on points such as these is largely 
responsible for the concern which has already been 
expressed as to some of the arrangements announced 
by the Prime Minister. So far as the recommenda- 
tions of the Waverley Committee go, they should give 
the corporation reasonable freedom from day-to- 
day Treasury interference, though not the relative 
autonomy of the nationalized industries ; while the 
annual vote for the corporation will for the first 
time give some idea of the scale of investment in this 
field. It may, and it should, become possible to 
assess broadly the magnitude of the scientific effort 
here in proportion to the nation’s expenditure on 
scientific and industrial research and development as 
a whole. From that point of view, the placing of the 
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broad responsibility on the Lord President of the 
Council is sound—provided his office is appropriately 
staffed for its responsibilities. The form of organ- 
ization proposed should also secure that the cor- 
poration can be run more like an industry than a 
government department; but reserve will be felt 
as to the practicability or efficiency of budgeting its 
capital investment programme on an annual basis. 
In this connexion, much will depend on the degree of 
flexibility and discretion which the corporation is 
allowed in the surrender of the unspent money at 
the end of the year. 

The magnitude of the public investment involved 
in the corporation is not the sole reason for regarding 
with some concern the attitude of mind indicated by 
the Government’s proposal to leave to the Minister 
of Works the duty of dealing with Parliamentary 
questions relating to the responsibilities to be 
transferred from the Ministry of Supply to the 
Lord President of the Council. The Lord President 
of the Council also carries responsibilities for the 
Medical Research Council, the Department of 
Scientific and Industrial Research, and in post-war 
years has tended to be regarded as the principal 
Minister concerned with the scientific and industrial 
research effort of the nation. iven with those 
responsibilities, the absence of a direct spokesman in 
the House of Commons since Mr. H. Morrison was 
Lord President has not proved satisfactory in 
practice, and may well have contributed to give an 
impression that the Government is indifferent to the 
importance of scientific factors in national affairs. 
With added responsibility, not merely for atomic 
energy establishments, but also for ensuring that the 
work of these establishments takes full account of 
nuclear research in the universities, and, presumably, 
of that of the European Organization for Nuclear 
Research, which the Government has now agreed to 
join, subject to approval of the terms of the con- 
vention, the arrangement seems even less likely to 
be satisfactory. 

When, as at present, the Lord President is not 
himself a member of the House of Commons, it would 
seem reasonable from the scientific point of view, 
quite apart from that of financial responsibility or of 
industry, that there should be some parliamentary 
secretary attached to his office who could deal with 
matters from day to day with first-hand inside 
knowledge. The magnitude of the financial responsi- 
bilities involved might well be a decisive reason for 
making some fresh arrangement which would provide 
a specific spokesman for atomic research development 
in particular and for scientific policy generally in the 
House of Commons. Apart from this, the scientific 
and industrial world has had reason to regard with 
some misgivings the overloading of Lord Salisbury 
with miscellaneous duties, of which his absence from 
the luncheon preceding the Research Association 
Conference on November 27 may be symptomatic. 
Even if the Government had given clear evidence of 
a policy for scientific and technological research, or 
that it really believed that science and technology 
have a vital part in contributing to the national 
welfare, in education, in productivity, and other 
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appropriate fields, the Lord President has done little 
during the past two years to dispel the misgivings of 
many scientists. 

Though the White Paper does not give us the full 
reasons for the recommendations of the Waverley 
Committee, the decision to transfer to some form of 
public board, outside departmental organization, the 
responsibility for the development of the many novel 
techniques, depending in turn on many kinds of 
research—physical, chemical, metallurgical and engin- 
eering—at the very frontiers of knowledge which an 
enterprise of this kind demands, is almost certainly 
right. There, rather than in a Government Depart- 
ment, are we likely to be able to deploy, with 
flexibility and rapidity of decision, all the imagina- 
tion and drive which we as a nation can provide. It 
is probable that, apart from the proviso regarding 
capital investment already noted, the Government 
has provided as much freedom and flexibility as 
could be expected, and the choice of Sir Edwin 
Plowden as chairman of the Corporation commands 
general approval. 

When that has been said, however, it remains true 
that, for all our experience of public boards, we have 
not yet solved satisfactorily the problem of account- 
ability, and this with the Atomic Energy Corporation 
is likely to be even more critical. Accountability 
must not endanger the flexibility and initiative of 
the Board, or the whole purpose of the transfer may 
well be defeated. On the other hand, the magnitude 
of the enterprise and of the expenditure, both recur- 
rent and capital, which Parliament will be required 
to underwrite is likely to make Parliament particu- 
larly alert to secure proper accountability. In the 
scientific and technical field this principle of account- 
ability is possibly even more important. Resources 
of scientific and technical man-power devoted to the 
enterprise represent so large a proportion of the 
effort available that it is right and proper that there 
should be the most careful scrutiny to see that the 
balance of the nation’s effort is not distorted, either 
by deflecting the universities or technological in- 
stitutions from their proper functions of research and 
teaching, or by depriving either research associations, 
Government research stations or industry in general 
of the men and materials they require for other 
important or vital purposes. 

With vision and imagination, and wise and prompt 
decision, it should often be possible to avoid a serious 
clash of interest or the necessity of deciding awkward 
priorities. This means, however, that the Government 
must have a clearer conception of a balanced policy 
in regard to scientific research and development and 
the wise use of scientic and technical man-power than 
it has yet shown. This, moreover, should cover the 
whole range of defence policy as well as civil research 
and development ; and to the very extent to which 
informed public discussion is undesirable for security 
reasons, it is essential that those responsible for 
policy and its execution should command the greatest 
possible confidence both among scientists and 


technologists themselves, and among responsible 
men and women in industry and in other walks of 
life. 
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GROSSETESTE AND MEDIEVAL 
SCIENCE 


Robert Grosseteste and the Origins of Experimenta! 
Science, | 100-1700 

By A. C. Crombie. Pp. xii+370+9 plates. (Oxford : 

Clarendon Press; London: Oxford Universit, 

Press, 1953.) 35s. net. 


N this book Dr. A. C. Crombie endeavours to prove 
that the method of modern science which is ec:- 
monly, though inadequately, called the ‘experimental 
method’ was created by thirteenth-century philo- 
sophers. The central figure of the development was 
Robert Grosseteste, who from 1235 until his death 
in 1253 occupied the episcopal see of Lincoln. His 
general theory of science was elaborated in concrete 
detail by the next generation of Oxford natural 
philosophers and by the fourteenth-century Parisian 
Terminists. Their ideas were adopted by the Paduan 
school in the fifteenth and sixteenth centuries, and 
there they may have been instrumental in preparing 
the Galilean method of dealing with natural 
phenomena. 

This remarkable thesis, which is completely at 
variance with the view on medieval science generally 
current some decades ago and still adhered to by the 
majority of contemporary scientists, is corroborated 
by a wealth of arguments and expounded in a most 
scholarly manner. Dr. Crombie’s former book “From 
Augustine to Galileo” is supplemented by this new 
work in a most welcome way. Together they con- 
stitute an important contribution to our knowledge 
of medieval science and consequently of medieval 
culture. 

Grosseteste’s treatment of the method of experi- 
mental science may be summarized as follows : first, 
discussion of the joint method of resolution and 
composition, the former of which consists in ascending 
from the consideration of a great number of similar 
phenomena to their possible common cause, while in 
the latter it is shown that these phenomena do indeed 
follow from their supposed causes ; second, the expo- 
sition of the necessity of controlling the explanation 
given, by verifying or falsifying consequences of the 
theory ; and, third, the insistence on the necessity of 
applying mathematics in natural science. The theory 
of verification and falsification implies that no 
satisfactory theory can be considered uniquely or 
finally true: a particular verified theory only holds 
over a given range of phenomena; it is always 
possible that in the light of new facts it will some 
day have to be replaced by another theory. 

Grosseteste exerted a powerful influence on Oxford 
science during the thirteenth and fourteenth cen- 
turies. Many aspects of this science in which Roger 
Bacon was formerly believed to be completel) 
original were simply taken over from the Grossetes- 
tian tradition. Though his name gradually dropped 
out, his ideas survived as part of the later scholars’ 
approach to science. 

The most important practical application of the 
experimental method in the Middle Ages is to be 
found in optics, especially in the explanation of the 
rainbow. A satisfactory solution of this problem was 
given for the first time by Dietrich (or Theodoric) of 
Freiberg (died c. 1311). Dr. Crombie pursues the 
history of this theory up to Newton and shows 
how it led to much wider considerations concerning 
the nature of light and its propagation in a homo- 
geneous medium. During the thirteenth and four- 
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teenth centuries, however, the main interest of 
philosophers was less in particular questions than in 
the method itself and the type of knowledge which it 
showed natural science to consist of. After the middle 
of the fourteenth century the interest concentrated 
still more on methodology, which caused a certain 
stagnation in experimental work. This is one of the 


reasons why sixteenth and seventeenth century natural 
science could be felt as a completely new start instead 
of the fruit of a method which had flourished already 
some three centuries before. In a final chapter the 


author shows how intimately the scientific methods 
used by Galileo, Descartes and Newton were indeed 
connected with the ideas of their medieval pre- 
dec: ssors. 

The way in which all these things have been dealt 
with by Dr. Crombie leaves nothing to be desired. 
The treatment is concise, clear and complete, and it 


is documented with innumerable references and 
copious quotations from the original works. All 
historians of science owe a debt of sincere gratitude 
to him for this most valuable work. 


E. J. DiysKsSTERHUIS 


BIRTH AND DEVELOPMENT OF 
SCIENTIFIC IDEAS 


Science and Industry in the Nineteenth Century 
By Prof. J. D. Bernal. Pp. xi+320. (London: 
Routledge and Kegan Paul, Ltd., 1953.) 12s. 6d. net. 


hae book consists of two essays dealing with 
the birth of scientific ideas and the complex 
interactions of science and technology. In the first, 
Prof. J. D. Bernal is concerned with the way in 
which scientific and technological factors affected the 
discovery and recognition of the laws of trans- 
formation of energy; with their bearings on our 
ideas of ferments and microbes as illustrated in the 
controversies of Liebig and Pasteur, and the inter- 
actions between organic chemistry, agriculture and 
medicine ; with the contribution of Bessemer, Siemens 
and Gilchrist Thomas to the development of steel 
manufacture; and with the way in which the 
development of electricity for lighting and power 
production sprang from the work of Swan and 
Edison. The second essay is concerned with the 
circumstances which brought to birth in Pasteur’s 
mind the idea of molecular asymmetry, the con- 
vergent ideas and techniques involved and the 
consequences which flowed from the discovery. It 
illustrates, and especially in a tabular summary of 
the origins and results of Pasteur’s discovery, in 
which incidentally justice is done to Hankel’s con- 
tribution—overlooked both by Pasteur himself and 
Pledge—something of the substance of Bernal’s 
remark in his Guthrie Lecture that ‘‘Chemistry and 
physics are now embedded in one common theory 
and are in future bound to become one integral 
discipline’. Inspired by his examination of Pasteur’s 
unpublished notebooks, Prof. Bernal gives us a 
miniature in the true lineage of G. L. Lowes’s 
“The Road to Xanadu’’, written with the same 
sympathetic insight, and it shows how fascinating 
and stimulating Prof. Bernal can be when his 
imagination and scientific discipline are firmly in the 
saddle. 

The first essay is an able study of the relations 
between science and industry in the nineteenth 
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century, to which neither Clapham’s nor Cunning- 
ham’s books have done anything like justice. The 
complexity and dynamic character of these relations 
are well displayed: all the factors are indicated— 
the relations and interdependence of one science or 
technology with another ; the influence of schools of 
teaching, of technical education, economic organiza- 
tion and social conditions. Prof. Bernal can see the 
problem as a whole and describe it clearly, and where, 
as in his essay on Pasteur’s discovery, his scientific 
enthusiasm overrides his preconceived ideas, the 
exposition and interpretation could scarcely be 
better done. 

In the major essay, and especially in his con- 
clusions, Prof. Bernal cannot for long, however, 
maintain his objectivity. His analysis is usually fair 
and accurate and the irrelevances are mainly con- 
fined to footnotes, some of which could well have 
been omitted. In matters of doubt he is inclined to 
accept as proved what best accords with his own 
views rather than leave the matter open or present 
the opposing evidence. The picture is painted in 
tones of black and white. He does not, indeed, 
see scientific advance as a matter of leaps and 
bounds; but he regards as evil whatever hinders 
that advance, still more whatever delays the 
application of scientific knowledge to some indus- 
trial or social purpose. That science can be 
pursued for its own sake he finds it hard to admit. 
To a certain extent Bernal seems to recognize the 
force of Lecky’s doctrine of the climate of opinion. 
But where opinion is unripe or unready to absorb 
some new idea or apply some new discovery, he is 
inclined to blame either the men or the institution. 
He is, in fact, intolerant of the weaknesses of human 
beings. That there can be a happy medium in the 
lag between scientific advance and technological 
discovery scarcely occurs to him. And if Lord 
Stamp’s doctrine of a science of technological adjust- 
ment has scarcely been fully formulated, Prof. Bernal 
might reflect that in it there is at least the recognition 
that the pace of technical change may put severe 
and undesirable strain on the human element affected. 
That factor also has its bearing on the development 
of inventions, and it is not necessary to attribute all 
reluctance to develop new ideas to malevolence and 
incompetence. It is unreasonable to expect a com- 
mercial or industrial firm to be dominated by philan- 
thropic motives, and on the point of prescience or 
neglect it is well to remember Guizot’s dictum: “Tl 
n’y a pas tant de prémeditation dans les affaires 
humaines, et leur cours est plus naturel que ne le croit 
le vulgaire’’. R. BrRiGHTMAN 


BIOCHEMISTRY AND PHYSIOLOGY 
OF NUTRITION 


Biochemistry and Physiology of Nutrition 

Vol. 1. Edited by Geoffrey H. Bourne and George 
W. Kidder. Pp. xiii+569. (New York: Academic 
Press, Inc. ; London: Academic Books, Ltd., 1953.) 
13 dollars. 


ROGRESS has been such that for research 
workers and more advanced students there 
has been a general. need for compilations of de- 
tailed reviews of current knowledge by experts in 
a particular subject, and the publication of these in a 
series of now well-known annual reviews has met a 
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very definite need. Still more recently there has 
also developed a need for something between these 
and the general text-book, but written by groups 
of experts in the various main branches. of the 
general subject. One such is this first of two 
volumes on the ‘Biochemistry and Physiology of 
Nutrition’. 

It is pointless to speculate at this stage of develop- 
ment of the subject of nutrition how far it is right to 
use as adjectives in the title the two basic sciences of 
biochemistry and physiology ; for established most 
assuredly is the subject of nutrition. It is fitting that 
in this treatise we find gathered together into one 
work the most salient segments of this now wide 
field of nutrition. What the treatise may seem to 
lose in completeness and balance it makes up for in 
the quality of the separate contributions. The essays 
on the early development of the science of nutrition 
by that still actively minded veteran of classical 
physiology, E. P. Cathcart, and on the history of 
the vitamins by L. J. Harris, provide two well- 
balanced articles about our forbears in the sciences 
basic to nutrition whose contribution to knowledge 
form the background of the newer developments, 
particularly in enzymes and their systems. It is very 
useful to be reminded that all the commonplaces of 
our modern text-books were at some period exciting 
new contributions to knowledge. 

The chapter on water and electrolyte metabolism 
by R. L. Zwemer provides a more dynamic conception 
than is usual; but in future editions some more 
detailed account might be given of water in relation 
to performance and survival. Modern epics provide 
some valuable information. The article on carbo- 
hydrate metabolism by T. L. Sourkes is sound, and 
his section on the nature of the metabolic disturbance 
in the diabetic state and on the role of adrenal 
medulla and cortex is clear and concise. The chapters 
on the amino-acids by A. Meister and on biosynthesis 
of proteins by H. Borsook and C. L. Deasy are good 
and basic in the metabolic sense; but there appears 
to be wanting an integrating chapter on the dietary 
sources of proteins and their constituent amino-acids 
and on problems of requirement. It may be that these 
will be considered in the second volume. The com- 
parable gap in lipid metabolism is covered by A. C. 
Frazer in his-full and balanced account which includes 
not only chemical and physical considerations but 
also nutritional implications. 

The chapters on the fat-soluble vitamins (with 
special reference to the requirements of different 
animals) by T. Moore, and on the vitamin-B complex 
by S. K. Kon and J. W. G. Porter, give careful 
and succinct accounts of these topics. One might 
perhaps be justified in cavilling that there is no 
mention in the first of these two chapters of the 
work of K. L. Blaxter on vitamin-E deficiency in 
ruminants. 

From the able hands of T. H. Jukes comes a 
chapter on vitamins and hemopoiesis which provides 
a useful historical summary as well as up-to-date 
facts. The chapter on vitamin C by B. B. Lloyd and 
H. M. Sinclair is very topical in this year of Lund’s 
bicentenary and is most complete. It really forms a 
treatise with its 100 pages and tends to throw this 
first volume rather out of balance, for it is more than 
twice as long as any of the other chapters. In 
extenuation of this apparent disproportion it may be 
argued that some extra space should be given to 
consideration of a vitamin upon which probably 
more laboratory work has been done than upon any 


NATURE 





January 23, 1954 vou. 173 


other. It is also essential to recognize that despite 
this it is cheap, fairly easy to estimate, relatively 
simple in structure and chemical properties; and 
yet, although the deficiency disease which it cures 
has been known for a very long time, apart from its 
relation to tyrosine it cannot be stated what role(s) 
ascorbic acid takes at the molecular level of meta- 
bolism. That it is an agent in the enzymic introduction 
of a second hydroxyl group into p-hydroxypheny|- 
pyruvic acid formed by oxidative deamination of 
tyrosine now seems established. Then, too, the past 
decade has seen a shift of interest from ascorbic acid 
as a nutrient to ascorbic acid as a metabolite with 
hormonal and enzymic relationships. The syn- 
thesis of ascorbic acid in the plant and in the animal 
still remains obscure. The authors conclude by 
stating that “the problem of human requirements 
and recommended allowances remains unsolved : 
10 mg. daily prevents scurvy, yet it is possible that 
ten times this intake will ensure greater freedom 
from minor infections and illnesses’’. 

The editors are to be congratulated upon the 
production of a very up-to-date and sound treatise 
which contributes to our knowledge of the biochem- 
istry and physiology of nutrition. If one may offer 
one minor point of criticism, it is in the wide diversity 
of print used in association with the formule of the 
known vitamins. D. P. CurHBERTSON 


‘ 


PRESENT-DAY TEACHING OF 
DYNAMICS 


Introduction to Dynamics 
By L. A. Pars. Pp. xxii+501. (Cambridge: At 
the University Press, 1953.) 31s. 6d. net. 


N an engaging preface the author alludes to a cer- 
tain “embarrassment’’ that he has felt at the lack 
of a text-book on dynamics suitable for first-year 
undergraduates and having the “right modern 
approach”. It is probable that this is a very general 
feeling, despite the many books written on this subject 
during the past twenty years. Among their short- 
comings, the author mentions a reluctance to apply 
the calculus ; an exaggerated emphasis on the use, or 
disuse, of vector notation ; worst of all, a preoccupa- 
tion with examination problems and tricks of solution. 
These defects the author himself has avoided with 
marked success, in a balanced and well-written book. 
In addition, he has given a careful study of the 
frequently occurring equation «*? = f(x); @ very full 
treatment of rectilinear and orbital motions; more 
detailed accounts than usual of collision problems, 
and of the kinematics of a lamina. 

Admirable though all these things are, they are 
surely not the essence of the ‘“‘right modern approach’. 
One expects the laws of motion to be presented in a 
logical sequence, starting, say, from a purely opera- 
tional definition of a scale of mass via a balancing 
process. The measure of an applied force can then 
be introduced as the product of mass and additional 
acceleration (force is not defined in the book under 
review). It is important to prove here that such an 
additional acceleration appears to be the same when 
viewed from any reference frame whatever (though 
easy, I have never seen this done) ; the measure of 
the force due to a given cause is thus independent 
of the reference frame. Lastly, the third law of 
motion could be introduced through the experimental 
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fact that the ratio of the additional accelerations of 
two particles due to their interaction is always equal 
to the negative inverse of their masses. 

Again, contrary to what the author implies, New- 
tonian dynamics does not require the existence of a 
reference frame that is in some sense ‘absolute’. One 
starts from the experimental fact that the accelera- 
tions experienced by a free particle, as seen from a 
frame with axes directed towards the distant stars, 
are purely gravitational in type (plus an immaterial 
constant acceleration associated with the choice of 
origin). Here, to avoid defining planetary mass, it 
seems advantageous to express the inverse square 
law in terms of the additional accelerations associated 
with the presence of matter. 

Finally, the equations of motion of a finite body 
should themselves be taken as basic assumptions, and 
not derived (as in this book) as if a body actually is a 
collection of particles on a framework of light rods. 
In this electronic era, D’Alembert’s model is no 
longer helpful, and certainly not plausible. 

Some minor errors were noted. The last sentence 
of Section 19.7 contains an obvious misprint. On 
p. 155 the energy loss in inelastic collisions of spheres 
is attributed to elastic vibrations, whereas it is almost 
wholly expended in permanent deformation. 

R. Hm. 
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PROTEINS: SIMPLE AND 
COMPLEX 


Institut International de Chimie Solvay 

Neuviéme Conseil de Chimie tenu a l’Université de 
Bruxelles du 6 au 14 avril 1953. Les Protéines. 
Rapports et Discussions. Pp. 350. (Bruxelles: R. 
Stoops, 1953.) 700 francs. 


Some Conjugated Proteins 

A Symposium. Six Lectures presented at the Ninth 
Annual Conference on Protein Metabolism held at the 
Bureau of Biological Research, Rutgers University, 
State University of New Jersey, January 30-31, 
1953. Edited by William E. Cole. Pp. ix+73. (New 
Brunswick, N.J.: Rutgers University Library, 1953.) 
1.75 dollars. 

N recent years there has been a notable increase 

in the number of smell conferences devoted to 
particular topics. Such meetings have obvious 
advantages over the omnibus scientific meeting in 
that a limited field can be thoroughly explored, and 
the participants can speak more freely than in a 
large meeting and have better opportunities for 
informal discussion. The proceedings of such con- 
ferences are, however, often of considerable interest 
to many who cannot attend, and they often provide 
& valuable summary of current tendencies. Hence 
the practice of issuing printed reports has grown up, 
which is all to the good if it can be kept within 
reasonable limits and if too much overlapping is 
avoided. The interest of such reports bears an inverse 
ratio to the length of time between the conference 
and the date of publication. Reports are of very 
little value unless they can be issued at least within 
a few months of the meeting. 

Both the reports here considered have been issued 
with commendable promptitude. The Solvay Con- 
ference on Proteins, which was held in Brussels last 
April and attended by a select group of workers in 
this field, shows the technique of the small conference 
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at the highest possible level. It had before it eight 
reports on different aspects of the subject, all by 
world authorities. These reports, considered and 
detailed accounts, are themselves of considerable 
value both for reference purposes and for their 
critical comments; but the verbatim reports of the 
discussion are also full of interest and stimulation. 

It may be useful to indicate the subjects reported 
on by the various authors. Dr. K. O. Pedersen 
discusses the methods of determining the molecular 
weight of proteins and gives a very comprehensive 
table of molecular weights so far determined. Both 
L. Pauling and Sir Lawrence Bragg discuss recent 
views on the configuration of peptide chains in 
proteins. It would appear from their accounts that 
although many of the possible configurations have 
been investigated, the methods of determining the 
actual configurations in crystalline proteins are not 
as yet decisive ; but a good indication can be obtained 
of the general shape and form on the whole molecule. 
A. C. Chibnall reviews work on the chemical con- 
stitution of proteins and especially Sanger’s work on 
the order of the residues in the peptide chains of 
insulin. This is followed by two papers, by V. 
Desreux and F. Fredericq and by R. L. M. Synge, on 
methods of fractionating and purification of proteins 
and their breakdown products. M. L. Anson discusses 
the phenomenon known as denaturation, the nature 
of which is still in most respects obscure. As he 
points out: “no rigid definition is possible at present : 
the whole review must serve as a vague, complex, 
inadequate definition”. Finally, K. Linderstrom- 
Lang discusses in considerable detail the kinetics and 
other aspects of the degradation of proteins by 
proteolyte enzymes, and H. Theorell the fascinating 
question of how the prosthetic groups act in certain 
conjugated proteins. 

It is obvious that the volume as a whole is a most 
valuable account of recent work. Incidentally, all 
the articles, with one exception (Desreux and 
Fredericq), are in English. 

The second report is a paper-covered pamphlet of 
seventy-three pages and is in a sense complementary 
to the first, as it deals with rather more complex types 
of proteins. It comprises summaries of six lectures 
presented at the Ninth Annual Conference on Protein 
Metabolism at the Bureau of Biological Research, 
Rutgers University. The first two papers, on hemo- 
globin and the cytochrome enzymes, cover fairly 
familiar ground, but the others deal with more 
complex types of proteins, namely: nucleoproteins, 
by E. Chargaff ; lipoproteins, by J. L. Oncley ; and 
muco-proteins and mucoids, by K. Meyer. There is 
also a paper by S. 8. Cohen on the protein and nucleic 
acid metabolism of virus-infected bacteria ; it deals 
with the phenomena following the entrance of the 
nucleic acid of the bacteriophage (72, 74 or T6 
strains) into EZ. coli, in which new virus particles are 
synthesized in quantity within 25-30 minutes from 
the time of infection. Dr. Cohen discusses, in par- 
ticular, the remarkable fact, discovered by Wyatt 
and Cohen, that the virus particle contains the base 
5-hydroxy-methyl cytosine in place of the cytosine 
present in the deoxyribonucleic acid of the host cells, 
and suggests that, if an infected cell is compelled to 
synthesize the hydroxy-methyl cytosine, it will be 
unable to synthesize the host deoxyribonucleic and 
ribonucleic acids, so that the only nucleic acid which 
can be synthesized will be the virus deoxyribonucleic. 
Further work on these lines promises to throw much 
light on the nature of virus action. 
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Linear Algebra and Matrix Theory 

By Prof. Robert R. Stoll. (International Series in Pure 
and Applied Mathematics.) Pp. xv+272. (London : 
McGraw-Hill Publishing Co., Ltd., 1952.) 51s. 


HERE are numerous books. on the theory of 

matrices, and an author, in making an addition 
to these, must show considerable justification. In 
the book under review Prof. R. R. Stoll presents the 
theory “‘against the background of modern algebra’’, 
and this indeed amply justifies the work. Here we do 
not find new results, but rather an orderly presenta- 
tion of known material on the strict basis of postulates 
and definitions. This does not mean that the book is 
written in an atmosphere of abstraction. Numerous 
examples are given, and in several places a study of a 
particular algebraic system leads naturally to the 
formal abstract definition. 

The book opens with a determinant-free method 
for solving systems of linear equations. The coefficient 
field is arbitrary. Next comes the theory of finite- 
dimensional vector spaces as far as the notions of 
direct sum and quotient space. There is an elegant 
postulational approach to the theory of determinants 
(not the computational theory), and bilinear and 
quadratic functions are presented, in the modern 
style, as examples of functions with arguments in a 
vector space over a given field. A good deal of the text 
is naturally concerned with linear transformations 
on @ vector space and canonical representations of 
these. Here again the modern geometrical approach 
is taken, namely, that the transformation rather than 
its matrix representation is the basic idea. The last 
chapter deals with unitary and Euclidean vector 
spaces, and includes an unusually thorough treatment 
of normal transformations. 

The outstanding attraction of Prof. Stoll’s book 
is the blending of the modern and old in algebra, and 
from this point of view it should prove valuable as a 
text-book. LL. B. Ge 


The Story of te Poltergeist Down the Centuries 
By Hereward Carrington and Nandor Fodor. Pp. 
216. (London: Rider and Co., 1953.) 16s. net. 


HE substance of this work was originally pub- 

lished in 1935, and it has now been augmented 
and revised to meet current demands. The first 
section of the book consists of a chronological list of 
poltergeist cases, good, bad and indifferent, beginning 
in A.D. 355 and ending in 1949. Later sections contain 
brief accounts of some famous cases such as that of 
the Bell Witch and the Transylvanian Jinn; to 
these has been added (for no reason that I can 
discover) an account of the so-called ‘talking mon- 
goose’ which was investigated, according to Mr. H. 
Carrington, “by a number of sceptical and com- 
petent witnesses’’, although, as a matter of fact, no 
serious inquiry was possible owing to the conditions 
existing at the time. Finally, the psychoanalytic 
approach to the problem is examined by Dr. Nandor 
Fodor, whose contribution may seem to some to 
complicate a situation which is often, although by 
no means always, much simpler than the reader is 
led to suppose. 

Although the list here compiled does not appear 
to be in any way complete, it seems curious that, 
with so many slighter cases included, the authors 
did not see fit to mention the cases at Dibbesdorf, at 
Canvey Island (the Smagge case), the eighteenth- 
century Livingston case and the curious Aztec image 
case narrated by Rider Haggard. Moreover, some of 
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the entries suggest that the authors are not wel! 
acquainted with a few of the instances they list, anc 
the references are often incomplete or faulty. Thus 
although the case of the Curé of Ars is listed, ther: 
is no suggestion that the evidence for anything 
supernormal is cf the flimsiest, although this i: 
perhaps atoned for by the appearance under a.pD. 1324 
of the famous ‘greislie Gaist’ of Alais who was, fo: 
some reason, excluded from the earlier form of this 
volume. E. J. DInewai 


The Wealth of India 
A Dictionary of Indian Raw Materials and Industria! 
Products. Raw Materials, Vol. 3: D-E. (Wit! 
Index to Volumes 1-3.) Pp. xx +236+xxx+2? 
plates. (New Delhi: Council of Scientifie and 
Industrial Research, 1952.) Rs. 18. 
ye E cordial welcome already accorded to th 
first two volumes of this Dictionary (see Nature, 
168, 618; 1951) is sure to be extended to this third 
volume containing the subjects D-E. It fully main- 
tains the standard of the preceding volumes, and it 
is lavishly illustrated with fifty plates, many of them 
coloured, and more than one hundred and fifty line. 
drawings. With the gradual exhaustion of the world’s 
mineral resources, increasing interest is being shown 
in plant products, and no country is richer in thes 
than India. Interest in the subject-matter of this 
volume will not be confined to Indian men of scienc: 
and industrialists, since many of the products 
described occur also in other tropical and sub-tropical 
countries. Of the numerous excellent fully docu- 
mented articles, particular attention may be directed 
to those on the diamond, emerald, the valuable 
Dendrocalamus species (bamboos), used in the manu- 
facture of paper, and that on Elettaria cardamomum, 
the source of cardamom seeds and oil of cardamom. 
A very full account is given also of the various species 
of eucalypts which have been successfully introduced 
from Australia. The value of this volume is enhanced 
by an index covering also the previous two volumes. 
The low price (27s.) should ensure a wide circulation. 
J. L. Smvonsen 


The Subject Index to Periodicals, 1952 


Issued by the Library Association. Pp. xii +336. 
(London: Library Association, 1953.) 105s. 


‘THE “Subject Index to Periodicals, 1952”? main- 
tains the earlier appearance which was achieved 
the previous year. 
specialized scientific and technical periodicals, as well 
as United States and Canadian publications. It is 
limited to periodicals in English, mostly those issued 
in Great Britain, and is particularly useful in covering 
the proceedings and transactions of local societies 
concerned with archeology, natural history, etc. ‘It 
is intended essentially for the general reader, but 
since the field covered is reasonable rather than 
exhaustive or comprehensive, the value of the 
‘Index’? depends somewhat on the experience and 
imagination of the user; it can, however, equally 
set the novice on the right trail, but is best regarded 
rather as pathfinder—a guide to the point where the 
trail can be picked up and followed, rather than as 
@ finishing-point in itself. Some thirty-seven further 
periodicals are now covered, but another twenty-two 
are either no longer indexed or have ceased pub- 
lication. The ‘‘Index”’ is compiled on the plan of the 
‘dictionary catalogue’, with annotations where desir- 
able and free use of cross-references. The customary 
high standard of production is fully maintained. 


As before, it excludes highly , 
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THE TIDES OF THE SOLID EARTH AND THEIR GEOPHYSICAL AND 
GEOLOGICAL SIGNIFICANCE* 
By Pror. R. TOMASCHEK 


Research Centre, Anglo-lranian Oil Co., Ltd., Kirklington Hall, Notts 


LTHOUGH the gravitational field of the sun 
i has a strength of about 600 milligals at a point 
in space coinciding with the surface of the earth, 
this being about 180 times that of the moon, these 
fields cannot be measured by an observer on the 
earth because of the equivalence of gravitational and 
inertial mass. But, whereas the gravitational mass 
is subject to the central symmetrical field of the 
attracting celestial body, the inertial mass is con- 
ditioned by the homogeneous field of the reference 
system of the fixed stars. This difference gives rise 
to the tidal forces, as the extension of the earth’s 
globe is not too small compared with the distances 
of these celestial bodies. 

On a perfectly rigid earth the deformation of the 
equipotential surface assumes the shape of the 
‘equilibrium tide’ having the mean elevations of 
12:2 (cos 2y 1) cm. due to the sun and 26-7 
(cos 2’ + 4) em. by the action of the moon, where 
) and Y’ denote the zenithal distances. The magni- 
tude of the tidal variation of vertical gravity is 
dg/g = 1/8,900,000 by the moon and 1/19,400,000 by 
the sun. In & horizontal direction the values are 
1/11,900,000 and 1/25,900,000, causing deviations of 
the vertical of 0-0173 and 0-00796 sec. of are, 
respectively. 

By the rotation of the earth periodic variations of 
the forces at the observational point are created 
which can be divided into semi-diurnal, diurnal and 
long-period terms. A constant term is also present. 
The term mostly used in experimental investigations 
is the main lunar partial tide M, with a period of 
12-42 hr., as it has an amplitude of about 90 per cent 
of the total moon tide and its period is far enough 
removed from 12 hr. to enable thermal and elastic 
disturbances due to the sun to be sufficiently elimin- 
ated by harmonic analysis. 

The tide on an elastic yielding earth without oceans 
can be treated as an equilibrium tide, as the longest 
natural periods of the earth are of the order of less 
than one hour, so that even the semi-diurnal tides 
are far enough removed from the resonance frequency. 
Another point which simplifies the problem is that in 
most cases the phase difference between the observed 
and the theoretical tides is very small. This indicates 
that the bodily tides of the earth are very nearly 
elastic and that no significant amount of energy is 
dissipated. 

The elastically yielding earth assumes an elongated 
shape along an axis pointing to the celestial body, 
with a consequent shrinking in its middle part per- 
pendicular to this axis. This deformation is taken as 
being proportional to the tidal potential by a factor 
h; but this change in the shape of the earth also 
alters the tidal equipotential surface, and this 
influence is again assumed to be proportional by a 
factor k. Furthermore, as the shape of the earth 
changes, the distance between two points will vary 
in such a way that it is proportional to the undis- 
turbed tidal potential by a factor 7. These numbers 
depend obviously on the elastic properties. For a 


_* Substance of two specia! University of London lectures given in 
University College, London, on November 27 and 30. 


homogeneous incompressible elastic earth, the fol- 
lowing relations exist: k =06h; 1=0-5 k (see 
Table 2). 

Table 1 shows the methods which can be used 
experimentally for determining the characteristic 
numbers or their combinations. 


EXPERIMENTAL METHODS FOR MEASURING THE ELASTIC 
YIELDING OF THE EARTH 


TABLE 1. 








| Method Factor obtained 
(1) From equilibrium tide 

| (2) Tilt in lakes, basins or pipes ? D l+tk—h 
(3) Horizontal pendulum J 

| (4) Pendulum versus quartz clocks } oe ee 
(5) Gravimeters A * ; 


(6) Pole movement | 
(7) Tidal variations of latitude | 
(8) Strain measurements 


There exist mainly two instruments which can 
give records immediately of the tidal changes on the 
solid earth. They are the gravimeter and the hori- 
zontal pendulum. The necessity of measuring 
reliably tilts of 0-001 sec. of are or changes in gravity 
of 10-*§ to 10-* not only indicates the necessary 
sensitivity and constancy of the instruments, but 
also calls for eliminating thoroughly thermal or 
elastic disturbances. The disturbance of the sur- 
face lavers of the earth’s crust caused by periodic 
changes of temperature on the earth’s surface 
penetrates, probably in the form of distortions, 
surprisingly deep into the ground. Mean diurnal 
amplitudes of 0-1 sec. of arc have been observed at 
a depth of 10 ft., 0-01 at about 75 ft. and 0-0015 at 
800 ft. Even at this depth the influence is about a 
tenth of the M, amplitude ; but it can be eliminated 
by harmonic analysis if sufficiently long series of 
observations are available. These extend, therefore, 
over several years wherever possible. The technical 
difficulties have been overcome in the course of time 
and, by choosing stations in mines, the disturbing 
influences can be reduced sufficiently, so that clear 
direct photographie records of the tidal forces are 
possible. 

Comparison of the results? as summed up in 
Table 2 with the values expected for a homogeneous 
earth show that these are not compatible with 
experience. This was soon realized, and for half a 
century strenuous efforts have been made to deduce 
the inner structure of the earth from such experi- 


TABLE 2. EXPERIMENTAL ANDSTHEORETICAL VALUES FOR TIDAL 

ELASTIC FACTORS 

a tse eee ee 

| Theoretical | 
Incompressible 


homogeneous earth Takeuchi 


Model 1 Model2 


| Method Experimental 


(1)-(3) | D — 0-72 (0-68) | 
(4), (5) | @ -20 (1-15) 
k 














(6) 0-29 (0-27) 0-290 0-281 | 

(8) | 0-08 (0-05) 0-068 0-082 | 

(7) | L 1-22 (1-20) 1-222 1-199 
(1)-(5) | A 0-46 (0-60) 0-587 0-610 








wis rigidity in c.g.s. units. Experimental data are probable best 
values. Data in brackets are compatible with experimental results. 
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mental data. In recent times these efforts have been 
greatly helped by the growing knowledge of the 
interior of the earth which has resulted from the 
study of the propagation of seismic waves as they 
are generated by earthquakes. Using the evidence 
assembled by Bullen’, a remarkable attempt was 
made by Takeuchi‘, who succeeded by numerical 
integration applied to the properties of the different 
layers of the earth’s interior in obtaining values for 
its integral elastic behaviour as given in the three 
characteristic numbers k, h and l. His results agree 
satisfactorily with the experimental data as shown in 
Table 2, and we now have a fairly clear idea of the 
values to be expected in ideal circumstances. This 
establishes not only a close agreement in the pictures 
of the interior of the earth obtained either from 
seismic or tidal information, but states also some 
limitations on possible elastic values for the ‘liquid’ 
core. 

The experimental values are in themselves spread 
fairly widely, and we have, therefore, to assume 
extraneous disturbances. The oceanic tides will be 
one of the most powerful influences. In many cases, 
the calculation of their attraction is possible, and 
many of the results have been corrected in this way. 
Furthermore, the bending of the solid earth due to 
the varying load has to be considered, and the 
change in the general gravitational field due to the 
change of shape by the loading can also be calculated. 

Taking all this into account, it is found that 
inexplicable deviations exist. Although our know- 
ledge of the tides in the open seas is far from being 
satisfactory, the deviations surpass widely the 
possible margins of error, especially when they occur 
in a region, say, for example, on the European 
Continent, within distances of a few hundreds of 
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Fig. 1. Components of gravity and tilt variations during one day 
at Winsford, Cheshire (April 23, 1951). Above, load tilt (oceanic + 
meteorological) ; below, gravitational tide 
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Fig. 2. Parallel drift movements of horizontal pendulum tilts and 
gravity variation due to meteorological deformation of the 
earth’s crust 


miles, where the oceanic influences should be fair], 
similar. 

As an example, the conditions on the British Isles 
may be considered’. Fig. 1 shows the changes of the 
total gravitational vector at Winsford, Cheshire, where 
simultaneous measurements of gravity and tilt were 
made in a mine. The variation on a certain day is 
divided, first, into the gravitational part, containing 
the influences of the elasticity of the earth and, 
secondly, the load tilt, caused by the influence of 
the oceans, primarily the Irish Sea, and by meteor- 
ological pressure changes. The influence of the sea 
tides is negligible for the vertical component at this 
place. Extended observations have made possible 
the determination of the M,-term by harmonic 
analysis. The influence of the tides of the oceans 
has been determined by numerical integration. The 
data show that the load tilt, which is of the same 
order of magnitude as the gravitational tilt, cannot 
be explained entirely by these oceanic effects, even 
when the uncertainty due to our inadequate know- 
ledge of the tides of the open sea is taken into account. 
There remains a component the direction of which 
is conspicuously perpendicular to the Caledonian 
structure, a fact which reminds one strongly of 
earlier similar observations in the Alps. 

The following observations point in the same 
direction. At certain times, which are connected 
with special meteorological conditions over the North 
Atlantic®, the drift curves of tilt and gravity show 
fairly strong parallel movements (Fig. 2). An analysis 
of the correlation with the meteorological conditions 
shows that they can only be understood as tilt 
movements on a distant axis lying to the north-west 
of the British Isles and parallel with the Caledonian 
structure. This confirms ideas which had already 
emerged from the observation of large phase differ- 
ences in tidal gravity at certain stations on the 
Continent!, and which had led to the interpretation 
that the surface of the earth must be built up of 








Fi 


dif 
Ost 
res 
rec 
tilt 
tec 
no 
at 

3, 

me 
the 
as 

me 


fro 


Cor 
tha 
up} 
fro 
Wi 
ver 
day 
cTu 
wit 
ten 
the 
imr 
mic 
dur 
its | 
am 
gen 
the 
peri 
and 
pos: 
hi 
are 
day 
regi 
eart 
Cali 
Eur 
Hai 
wit! 
situ: 
side 
obse 
stro) 





January 23, 1954 


4395 


NATURE 


























tll 








eZ 


. erie fi 


























Fig. 3. Uniformly reduced residual M,-tilts on the European Continent. Thick line : 


different areas that have more or less independent 
oscillations. In fact, when the observations of the 
residual terms due to M, on the Continent are 
reduced in @ uniform way, a pattern of the residual 
tilts emerges which is remarkably well tied to the 
tectonic structure of the Continent (Fig. 3). Especially 
noteworthy are the influence of the Alpine structure 
at station 5 and that of the Baltic Shield at stations 
3,4 and 7. It seems, therefore, that such measure- 
ments may help in revealing tectonic structures and 
their connexions, especially when the tilt observations, 
as at Winsford, can be connected with gravity 
measurements, so that local tilts can be distinguished 
from extended ones. 

Another feature emerges from these measurements. 
Continuous observations over several years show 
that there exists a period of great steadiness of the 
upper strata of the earth during a period extending 
from April to approximately the end of October. 
With a fairly sudden change, quite another type of 
very strong and varied tilting with periods of several 
days begins, showing a strong activity in the earth’s 
crust. The regularity of this effect is not connected 
with any variations of temperature in the mine ; the 
temperature is very constant, and its influence on 
the pendulums has been studied. Nor is it connected 
immediately with meteorological disturbances or 
microseisms, as these are comparatively ineffectual 
during the ‘quiet’ period. Although the effect is in 
its special expression quite local, as is shown by the 
amount of tilt, it seems to be connected with a quite 
general adjustment of the earth’s crust caused by 
the change of the seasons. A certain parallelism with 
periods in the productivity of oil-wells in England 
and with the periodicity of earthquakes seems 
possible’, 

In regions of high instability, where earthquakes 
are frequent, sudden tilts have been observed several 
days before the occurrence of earthquakes. In the 
region of Alma Ata, ‘tilt storms’ are followed by 
earthquake activity in 85 per cent of cases, and for 
California the figure is 74 per cent*. But also in 
Europe such conditions seem occasionally to exist. 
Haid® reports that he had to suspend his observations 
with a horizontal pendulum at Freiburg (Baden), 
situated at the edge of the ‘Rheingraben’, a con- 
siderable time before the earthquake in Messina, as 
observations became impossible due to the varying 
strong tilts. 


approximate direction of border of the Baltic Shield 


Thus the sensitive instruments, used in recording 
earth tides, not only reflect the inner constitution of 
the earth’s interior but also reveal an unceasing 
activity going on in the upper strata of the earth as 
@ response to the external forces and its own inner 
stresses. 


1 See Tomaschek, R., Ergebn. exakt. Naturw., 12, 70 (1933); Naturw., 
177 (1937). 

? See Lambert, W. D., and Darling, F. W., Rap. gén. No. 10, Trav. 
Assoc. Géodésie, ‘Bruxelles (1951), and. a reports; see also 
Jeffreys, Sir H., “The Earth”, 3rd ed. (1952). 

* Bullen, K. E., Bull. Seism. Soc. Amer., 30, 235 (1940) ; 32, 19 (1942). 

* Takeuchi, H., Amer. Geophys. Union Trans., 31, 651 (1950). 

* Tomaschek, R., Mon. Not. Roy. Astro. Soc., Geophys. Supp., 6, 
No. 5, 286 and 378 (1952) and 1954. 

* Tomaschek, R., Geofis. pura e appl., 25, 17 (1953). 

? Tomaschek, R., J. Inst. Petrol., 38, No. 344, 591 (1952). 

* Bonchkovskij, W. F., Akad. Nauk, USSR, Publ. Inst. Seism., No. 99 
(1940). 


* Haid, M., Verh. 17 allgem. Konferenz internat. Erdmessung, Ham- 
burg, 1912 (Beilage A.X.). 


THE ATOMIC ENERGY 
CORPORATION IN GREAT 
BRITAIN 


r the course of a debate, initiated by Viscount 
Falmouth, on atomic energy in the House of Lords 
on December 14, the Lord President of the Council 
made a long general statement of the Government’s 
policy on atomic energy. Lord Salisbury said that 
the atomic energy project is expanding to such an 
extent that it may shortly be among the major 
industries of Great Britain in terms of capital invest- 
ment, if not of workers employed. It is, he assumed, 
generally agreed that in accordance with a decision 
taken by the previous Government, industrial 
undertakings should not be under direct Civil 
Service control, and the present Government is 
applying the conception of the statutory corporation 
to atomic energy. The project would differ from 
other statutory undertakings to the extent that it is 
likely to have very little revenue of its own, most of 
its finances depending directly on the Exchequer. It 
will also be an executive and not as those other 
bodies, an advisory body, and its expenditure is 
likely to be of the order of tens of millions of pounds 
a year. For these reasons overall policy must remain 
firmly in the hands of the Government, and the 
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financial dependence on voted monies is a reason why 
the Government would be responsible to Parliament 
for the general financial requirements of the cor- 
poration in a way which does not apply to anything 
like the same extent in the case of other nationalized 
bodies. Since also the whole of the staff at the outset 
would be taken over from the Civil Service, the 
corporation would require to have exceptionally close 
links with the Government. This does not mean 
that it would be suitable for detailed Civil Service 
control; on the contrary, being at once a research 


project, working all the time on the frontiers of 


human knowledge and, at the same time, a large 
production organization with 
factory management, it requires a flexible organiza- 
tion capable of speedy decisions. 

With regard to the chairman of the Board, Lord 
Salisbury pointed out that what is required is not so 
much distinguished technical qualifications as wide 
administrative experience and outstanding general 
ability. This is what the Waverley Committee 
recommended, and the Government has accepted, 
rightly in Lord Salisbury’s view, this reeommenda- 
tion ; he thought that no man is more outstandingly 
qualified, by experience and abilities, than Sir Edwin 
Plowden for this post. 

The Government has been anxious from the first 
to ensure that the administrative changes should 
cause the minimum disturbance to the work of the 
project, and this is why consideration of the change 
was postponed until after the Monte Bello explosion. 
In practice, two stages are involved in the change : 
first, that of making the project a distinct adminis- 
trative entity within the Civil Service, and second, 
the creation of separate administrative common 
services which hitherto have been provided by the 
Ministry of Supply ; this must necessarily be taken 
in hand well in advance of the date on which the 
corporation itself comes into existence. It is undesir- 
able to complicate this task by dealing with it at the 
same time as the totally different problems associated 
in the transfer from the Civil Service to the cor- 
poration. Preparatory work has already shown that 
it would be out of the question to undertake the 
creation of a separate Civil Service entity and, at 
the same time, to deal with the problems of transfer 
to the corporation. These would be dealt with in the 
second stage. All that could be said at present was 
that the rights of the existing Civil Service staff 
would be respected and that there would be close 
consultation with the staff associations. 

With regard to the choice of the Lord President of 
the Council as the responsible Minister, Lord Salis- 
bury pointed out that, when the atomic energy 
programme was first initiated during the War, 
supervision was entrusted to the then Lord President, 
partly because he was the Minister in charge of 
Government science projects generally. After the 
War, responsibility was transferred to the Minister 
of Supply, mainly because the immediate object of 
the project in its initial phase was the making of 
weapons. When the present Government came into 
office, it was already clear that this situation was 
changing, and that power reactors for industrial 
purposes were becoming a practical proposition. The 
decision to transfer the responsibility to a non- 
departmental organization was taken when the 
Waverley Committee was appointed, and accordingly 
the decision to set up the non-departmental organ- 
ization was not within the scope of that Committee. 
The need for a co-ordinating Minister of high Cabinet 
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rank, without departmental interests of his own, led 


naturally, Lord Salisbury thought, to the selection of 


the Lord President of the Council. It would be his 
function in the new scheme to keep the balance ji, 
atomic energy matters between defence and powe;, 
and he would have to carry this task of maintaining 


the balance into his consideration of all aspects of 


the corporation’s activities. He would also have to 
bear in mind the biological applications of atomic 
energy, which might have a growing importance in 
future. 

As to the civil application of atomic energy, the 
major interest in the future of atomic energy is in 
the possibilities for power production, and Lord 
Salisbury, commenting on the present rate of con- 
sumption of existing fuels, said that in the United 
States one-half of all the coal ever consumed has 
been burned since 1920, and one-half of the oil and 
natural gas ever consumed has been burned since 
1940, while the annual world burn-up of sources of 
energy in 1950 was ten times that of 1850. Whether 
atomic energy would avert a shortage of sources of 
energy depends on the world reserves of uranium 
and thorium, and until new and more economic 
methods of using these, in particuls: the breeder 
reactor, have proved successful there is not much 
hope for the continuous supply of energy over the 
centuries to come. Given such success, it has been 
roughly estimated that if the whole of the uranium 
and thorium which can be recovered at reasonable 
costs could be used, reserves of these materials would 
be equivalent to from three to six times the world 
economic reserves of coal and some twenty to forty 
times the world reserves of oil and gas. 

So far as his information went, Lord Salisbury 
stated that the only way in the foreseeable future in 
which the fission process could be made commercial], 
useful is to produce heat, and presumably the main 
object would be to use the heat generated in atomic 
fission to produce steam and from that steam to 
generate electricity, which would be fed into the 
grid. Without making any statement about the 
nature of the future relations between the Atomic 
Energy Corporation and the British Electricity 
Authority, Lord Salisbury said that the main 
objectives of the atomic energy project over the next 
thirty to forty years are likely to be, first, the pro- 
duction of sufficient electricity in nuclear reactors to 
enable the rapidly growing demands of Britain for 
electricity to be met without imposing an intolerable 
additional burden on the coal industry, and, secondly, 
so far as possible, the replacement of some portion 
of the 30—40 million tons of coal which are now used 
annually in the generation of electricity. 

The rate of progress will obviously depend on 
technical and economic factors, and until the Calder 
Hall plant is working it is impossible to say, with 
complete confidence, that all the initial problems in 
generating electricity from atomic energy have been 
overcome. 

Intervening in the debate, under the limitations 
that the Government had decided that the facts and 
considerations set out in detail in the Waverley 
Report were confidential, Lord Waverley said that 
the in astigations of the Committee, which had 
visited all the main establishments, had indicated 
that + ere are great and obvious advantages in 
bring.ug the best available engineering experience to 
bear throughout organizations which have hitherto 
been conducted as separate and distinct establish- 
ments. Similar considerations apply to research, and 
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there are also biological aspects of continually 
increasing importance to be considered. With regard 
to the functions of the directors of the new organ- 
izations, Lord Waverley explained that the arrange- 
ment does not imply functional management. 
Directors will not be responsible for particular 
establishments; but they will have a collective 
responsibility, and that is of the greatest importance 
in maintaining the balance between the different 
applications of nuclear energy. He thinks that there 
will be greater elasticity, greater freedom and less 
difficulty in maintaining the proper relations between 
those who are concerned in this work and scientists 
and technicians employed outside if it is organized 
in the way proposed under a non-departmental 
board than if it is under a public department of the 
conventional type. 

Lord Waverley, and also Lord Salisbury in con- 


cluding the debate, referred to the question of 


salaries, and said they were both satisfied that this 
is likely to be handied more easily under the proposed 
arrangements than under Civil Service conditions. 
Lord Salisbury reiterated that what the Lord 
President of the Council will be concerned with is 
main questions of policy—financial and otherwise— 
and, in particular, the balance of the use of this 
atomic material between the needs of defence, power, 
biology and so on, so as to ensure that the broad 
needs of Government policy in Great Britain are 
satisfied. With regard to budgeting, he added that 
only experience could show what system would be 
most appropriate. While it is not surprising that, 
for the present, the Government should wish to keep 
a firm control on the overall policy, grants in aid and 
quinquennial budgets may be required in future. 


NATIONAL WEED CONTROL 
CONFERENCE 


N the United States, Canada and Great Britain 

the post-war expansion in the use of herbicides 
is an almost unique example of the rapidity with 
which scientific discoveries have become integrated 
into agricultural practice. Between 1947 and 1952 
the acreage of treated crops in the United Kingdom 
has risen from a few hundred thousand acres to 
more than two million. It is symptomatic of such a 
rapid rise that the science and technology concerned 
with chemicals for the selective or total destruction 
of plant life is yet without a name, while in Britain 
the interchange of results and technical information 
between research centres, the chemical industry, 
the manufacturers of equipment, spraying con- 
tractors and the farming community has so far been 
without adequate facilities. It was this need for a 
common meeting-ground that led to the setting up 
late in 1952 of a committee to organize a National 
Weed Control Conference, and on the committee 
were representatives of the Ministry of Agriculture, 
the Agricultural Research Council, the Association 
of British Insecticide Manufacturers, the British 
Agricultural Contractors Association and the National 
Farmers’ Union. A three-day conference, under the 
presidency of Sir James Scott Watson, was ultimately 
held at Margate during November 3-5, 1953, and 
the attendance of 320 members is a measure of the 
spontaneous desire for the exchange of information. 

The programme of the conference consisted of 
papers reviewing the place and value of herbicides 
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in the several fields, together with a series of research 
reports and discussions at the end of each session. 
The economic losses due to weeds and the general 
role of herbicides in agricultural practice were 
reviewed by Sir James Scott Watson and by Dr. E. 
Holmes (Plant Protection, Ltd.), while the more 
specialized problems arising in vegetable production, 
fruit culture and in forestry were considered respec- 
tively by the directors of the Vegetable Research 
Station and of the East Malling Research Station 
and the chief research officer of the Forestry Com- 
mission. The director of the Grassland Research 
Station and G. Maxwell Davies (National Agri- 
cultural Advisory Service) discussed the contri- 
butions that herbicides could make to grassland 
improvement, while the significance of weed seeds 
in relation to crop production was outlined by the 
director of the National Institute of Agricultural 
Botany. Various aspects in the design and per- 
formance of spraying machinery were surveyed by 
Dr. H. G. H. Kearns (Long Ashton Research 
Station), Dr. W. E. Ripper (Pest Control, Ltd.) 
and J. Cameron Gifford (Weed Control, Ltd.), while 
papers on the control of vegetation in ditches and 
on roadside verges were given by C. V. Dadd 
(National Agricultural Advisory Service) and E. C. 
Boyce (county surveyor, Gloucestershire). 

The first research session was devoted to a 
consideration of the problems that have arisen in 
practice when the chlorinated phenoxyacetic acids, 
in particular, are applied to spring-sown cereals. 
The papers were concerned with three general 
aspects, namely, the direct effects of spraying on the 
crops, and on the weeds, and the overall effects 
which follow from treating a weed-infested crop. 
J.D. Fryer and J. G. Elliott (Oxford) gave an account 
of the field investigations which have been carried 
out during the past three years in conjunction 
with officers of the National Agricultural Advisory 
Service. For these cereal trials, weed-free crops were 
selected so that the variation in response due to the 
stage of development at the time of application 
could be directly assessed. Of the compounds tested, 
most attention was paid to the triethanolamine salt 
of 2 : 4-dichlorophenoxyacetic acid, which was applied 
at varying dosages (0-5-2 lb./acre) either as a 
relatively concentrated spray (7 gallons of solution 
per acre) or in a more dilute form (80 gallons per 
acre). In all, during the three years some ninety-six 
field experiments, involving about three thousand 
plots, were laid down, and the trials were so sited as 
to cover most of the cereal-growing areas in England. 

The results have brought out the great importance 
of timing correctly the application, since the pro- 
portion of malformed inflorescences and the type 
of malformity are highly correlated with the stage of 
development in the post-emergence phase. The results 
also demonstrated that the phase of maximal 
susceptibility occurs at a different stage of growth 
in oats as compared with wheat and barley. For 
@ given dosage, oats, over all stages, are by far the 
most susceptible, and tentatively the conclusion 
has been reached that, in order to combine efficiency 
with the least risk of damage, the plants should be 
treated shortly after emergence above ground, that 
is, when they possess two leaves and have not yet 
started to tiller. In contrast, with both wheat and 
barley the stage of maximal susceptibility occurs 
when there are less than four leaves on the main 
stem, and the plants are most resistant when tillering 
has been completed. Within each cereal type there 
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is cumulative evidence that varieties differ in their 
reactions to these compounds, and for oats this 
aspect was discussed by E. B. Scragg (North of 
Scotland College of Agriculture). 

Miss Marjorie Myers (Boots Pure Drug Co.), on 
the basis of micro-dissections, brought out the points, 
first, that in cereals the time of spraying which 
ultimately results in a high proportion of deformities 
in the mature inflorescence coincides with the initi- 
ation and development of the flower primordia and, 
secondly, that in treated plants abnormalities in 
primordial development can be clearly distinguished. 
In fact, in the case of barley it is possible to detect 
the phase of development in a particular primordium 
at which the susceptibility is maximal. The develop- 
ment of the flower primordia is linked with the leaf 
number on the main stem, and in general once the 
sixth leaf has been formed the flower initials are 
complete and a period of relative resistance is 
reached. 

At the present time there appears to be no imme- 
diate prospect of finding new compounds which will 
destroy sorae of the major weeds present in cereal 
crops, and, as Dr. A. Zeller (Pest Control, Ltd.) 
pointed out, emphasis should be laid on the selection 
of cereal varieties which have the ability to compete 
with weeds, while the importance of the nutrient 
status of the soil combined with skilled husbandry 
should not be forgotten as contributing factors. 
For example, the spread of wild oats in British 
cereal crops is causing alarm, and it would seem 
that the major remedial measures must consist of 
timing the cultivation and sowing of crops in relation 
to the life-cycle of both Avena fatua and ludoviciana. 
To do this demands, in the first place, intensive 
ecological studies of the two species, and the work 
described by Miss Joan M. Thurston (Rothamsted) 
illustrated how far management and rotational 
cropping could be brought to bear on this problem. 

In the several investigations covering weed-free 
cereal crops, much evidence was obtained of the 
importance of formulation. In general, sodium salts 
cause the least damage and ester-oil emulsions in 
water the most, with the highly soluble amine salts 
in an intermediate position. Recent trials at Oxford 
(L. Kasasian) have, however, indicated that for 
some annual weeds the order of toxicity may be 
reversed. For example, in comparisons of the direct 
effects of chlorinated phenoxyacetic acids on Brassica 
arvensis, the sodium salts were the most phytotoxic. 
Similarly, K. Carpenter (May and Baker, Ltd.) 
stressed that, even when test plants are studied in a 
controlled and constant environment, varying the 
formulation of emulsions containing a single ester 
has differential effects on cereals and weed species. 

The conference, besides discussing the control of 
perennial weeds in permanent grassland, also paid 
attention to the ancillary problem of the destruction 
of annual weeds in seed mixtures, sown either with 
or without a cover crop. It is a well-established fact 
that, compared to the grasses, leguminous species are 
more liable to injury by synthetic growth-regulators, 
especially in the seedling stage; and from studies 
of the direct effects of spray treatments either in the 
greenhouse (K. Holly, Oxford) or in the field 
(W. Ochiltree, of Plant Protection, Ltd., and E. B. 
Scragg), it can be concluded that red clover varieties 
are more resistant than the white and that for the 
red clovers 2: 4-dichlorophenoxyacetic acid is more 
toxic than the corresponding methyl-chloro de- 
rivative. There was also some evidence that for 
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white clovers the reverse is true. F. E. Alder (Grass. 
land Research Station) considered that in some 
circumstances ammonium 2: 4-dinitro-sec.-buty]- 
phenate has advantages for the control of some annual 
weeds during the phase of establishment, while both 


he and J. F. Ormrod (National Agricultural Advisory | 
Service) concluded that for the control of dicoty. | 
ledonous weeds in lucerne this nitrophenol is the | 


most efficacious herbicide. 
For the eradication of perennial weeds, discussion 


centred around some of the most important species, | 


such as EHquisetum palustre and Senecio jacobuea 


(ragwort), undesirable because of their toxicity to 7 
grazing animals, and rushes,}because of their wide. % 
Investi- 7 


spread incidence in marginal grassland. 
gations, conducted in south-west England by 
K. Holly, have shown that although the shoots of 
E. palustre are readily destroyed by spraying with 
either the dichloro- or methyl-chloro-phenoxyacetic 
acids at rates up to 3 lb./acre, regeneration soon 
takes place, and in consequence spraying alone 
cannot be regarded as a successful technique for 
their elimination. 

Arising out of a comprehensive series of trials, 
conducted jointly by Oxford and the National 
Agricultural Advisory Service, it was clear that a 
very successful control of Juncus effusus can be 
achieved by doses of about 2 Ib./acre of either of the 
two phenoxyacetic acids applied when the rushes 
are approaching the flowering stage. Cutting, either 
some time before or after the application, although 
beneficial, is not essential. In contrast, J. inflexus 
has proved much more resistant. 

Although many trials have been carried out over 
the past five years to discover possible methods of 
destroying S. jacobaea, the results suggest that 
spraying alone with the synthetic growth-regulators 
cannot be regarded as a satisfactory solution. Under 
some conditions, a year after treatment there have 
been marked reductions in the total ragwort popu- 
lation, but in other trials, of apparently comparable 
nature, little reduction has been recorded. Studics 
of the changes in population on control and treated 
plots have brought out the need for further basic 
research on the ecology of ragwort. Whereas in 
some fields ragwort remained a relatively stable and 
persistent component of the sward, in others there 
was sometimes an inexplicable and almost magical 
disappearance of the plants during the winter months. 

The important part that such ecological studies 
could play in deciding the best techniques for weed 
elimination were well illustrated by the investigations 
of Dr. J. L. Harper (Oxford) on the habitat require- 
ments of the three commoner species of buttercups, 
Ranunculus acris, R. bulbosus and R. repens in 
grassland, and of A. Lazenby (Aberystwyth) on the 
factors governing the successful establishment of 
Juncus effusus. In the case of R. bulbosus, which 
in the mature state is relatively resistant to growth- 
regulators, germination largely takes place in the 
autumn, whereas seedlings of the other two species 
appear in the spring. Thus, between species, the 
optimum time for spraying may well be different. 
It is worthy of note that the importance of this 
ecological approach was advocated not only by 
research workers but also by many speakers directly) 
concerned with the manufacture of herbicides or 
their application in the field. 

The great savings that could be made in nursery 
beds of forest seedlings by the use of mineral oils 
for weed eradication were clearly brought out by 
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G. D. Holmes (Alice Holt), who, in conjunction with 
G. F. Barnsley (Shell), also discussed the potentialities 
of herbicides for the reduction of Calluna, prior to 


} treo planting. Many investigations in the past have 
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shown that the effectiveness of an arboricide is 
dependent on the rate and extent of its transport, 
and some preliminary results on the value of chromo- 
trophic acid for detecting the movement of chloro- 
phenoxyacetie acids in woody tissues were given by 
}. O. P. Eaton and G. F. Harding (Burt Boulton 
and Hayward). 

Recently, trichloroacetic acid has shown promise 
for the control of some grasses, and A. L. Abel 
(Pest Control, Ltd.) gave an account of how this 
material could be used for elimination of Agropyron 
repens in lucerne and other crops. ‘The extraordinary 
persistence in the soil of one of the latest herbicides— 
p-chloro-phenyl-N.N-dimethyl urea—was_ evident 
from the account given by Dr. E. K. Woodford 
(Oxford) of the work that has been undertaken at 
Oxford and the Vegetable Research Station. On 
the University Field Station, plots treated more than 
two years ago with 60 lb./acre are still almost free 
from vegetation, and H. A. Roberts added that at 
Wellesbourne, following on an application at the 
rate of 0-5 Ib./acre in March, turnips sown in July 
were killed. Nevertheless, it would appear that this 
new material at very low dosages may be of value 
for the selective control of weeds in a few relatively 
resistant crops, such as carrots. 

A number of papers related to the general problems 
of techniques of application. 

The proceedings will be published early in 1954 ; 
a council was formed to arrange, inter alia, for 
future conferences. 


OBITUARIES 
Prof. Matthew A. Parker 

THe death occurred on November 29 of Prof. 
Matthew A. Parker, at the age of eighty-two. Prof. 
Parker was for thirty-three years head of the 
Chemistry Department of the University of Mani- 
toba, since the inception of that University as a 
teaching institution in 1904. On his retirement in 
1937, he was honoured with the title of emeritus 
professor. Matthew Parker was a Scotsman, born in 
‘enfrewshire and educated at the University of 
Glasgow, where he took the B.Sc. degree. After a 
year’s postgraduate work at Heidelberg, he returned 
to his native Glasgow, as a lecturer at the Royal 
Technical College ; he later became lecturer in organic 
chemistry in the University of Glasgow. While 
teaching in Glasgow, he collaborated with the late 
Prof. G. Henderson in the publication of a little book 
on qualitative analysis which was in use until quite 
recently at the University of Glasgow. 

In 1904, Parker went to Winnipeg to establish the 
new Department of Chemistry which had just been 
created by the University of Manitoba. Prior to 
this date, the University had existed only as an 
examining body. Along with Parker, three other 
professors were also appointed to direct three 
different science departments, namely, Swaile Vincent 
to physiology, Reginald Buller to botany, and Frank 
Allen to physics ; all of them have had distinguished 
carecrs, 

On his arrival in Winnipeg, Parker found his 
department to consist of one laboratory, unfurnished, 
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one lecture theatre, no staff but himself, and eight 
students. From this humble beginning he built up 
a Chemistry Department in the best traditions of 
Europe, and of Scotland in particular. Of necessity, 
the Department was for long a purely teaching 
institution ; but Parker was always keenly alive to 
the necessity for research and, as his staff grew, he 
endeavoured to appoint men who would prosecute 
and encourage research. The First World War, and 
still more the depression, hampered development, 
but when he retired in 1937 (unhappily through an 
affection of the eyes—he had hoped to complete 
forty years of service to the University), the number 
of students in the Department had increased to eight 
hundred, and the staff to five. 

Not only was Matthew Parker a great teacher, he 
was also a great personality. He was a splendid 
example of the genus Scottish gentleman—kindly, 
caustic, generous and shrewd. His interests extended 
far beyond those of science. His love of music 
amounted to a passion, and his knowledge of literature 
was wide. In these days of high specialization, there 
are few men who can lay claim to the wide culture 
of Matthew Parker. I am personally indebted to 
him for unbroken kindness and help, extending over 
twenty years. He is survived by his widow and his 
three daughters. A. N. CAMPBELL 


Dr. William Goodwin 


Dr. Witt1AM Goopwin died at his home at Wye, 
Kent, on December 30, at the age of eighty. 

He received his early training as a chemist in the 
University of Manchester, and his first post was that 
of an analyst to a commercial firm in Glasgow. It 
was here that he began his agricultural studies by 
attending evening classes at the Royal Technical 
College. In 1898 he left Glasgow and after a short 
time with an analyst in Manchester he went as 
research assistant to Prof. Senier at Queen’s College, 
Galway. From there he was awarded an 1851 
Exhibition Scholarship which enabled him to study 
in Germany under Prof. Tollens at Géttingen and at 
the Laboratory for Vegetable Physiology in Paris. 
Goodwin then returned, first to Manchester to carry 
out research in organic chemistry under Prof. W. H. 
Perkin, jun., and then to Géttingen, where he was 
awarded the Ph.D. degree. His long career in agri- 
cultural chemistry then began. After a few months 
as lecturer at Harper Adams College, he was appointed 
in 1907 to succeed Sir John Russell as head of the 
Chemistry Department at Wye College, Kent. Four 
years later he became principal of the Midland 
Agricultural College, Nottingham, a post which he 
held for eleven years; in 1922 he returned to Wye 
College as advisory chemist, where he remained 
until his retirement in 1938. 

In addition to his advisory work, Goodwin 
made substantial contributions to research in many 
branches of agricultural chemistry, but particularly 
in the field of crop protection. He was also well 
known as an examiner and for his translations 
into English from the German of Kellner’s ‘The 
Scientific Feeding of Farm Animals’ and Barthel’s 
“Methods used in the Examination of Milk and 
Dairy Products”. At the time of his death, Dr. 


Goodwin was one of the oldest members of the 
Chemical Society. 
He leaves a widow and two daughters. 
R. L. Warn 
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NEWS and VIEWS 


Botany in The Queen’s University, Belfast : 
Prof. J. Small 


Pror. JAMES SMALL, who retires in October, has 
occupied the chair of botany in The Queen’s University 
of Belfast for the past thirty-three years. He had 
previously held appointments as lecturer, both at 
Armstrong College, Newcastle upon Tyne, and at 
Bedford College, London. For a short time during 
the First World War he held a commission in the 
Black Watch. He was originally trained as a 
pharmaceutical chemist, at the Pharmaceutical 
Society’s School in London, qualifying in 1910 and 
distinguished as Bell Scholar and Herbarium Medal- 
list. However, attracted by botany as a subject, he 
later (1913) graduated in that subject at Birkbeck 
College and immediately adopted academic botany 
as a career. He was awarded a D.Sc. of the University 
of London in 1919 and was appointed to the chair of 
botany at Belfast in the following year. He is a 
member of the Royal Irish Academy, a Fellow of 
the Royal Society of Edinburgh, and, as a keen and 
very successful photographer, also a Fellow of the 
Royal Photographic Society. Prof. Small has always 
retained his interest in the pharmaceutics! aspects 
of botany. A keen expositor and a fluent writer, he 
has published text-books in this field and in pure 
botany which have been translated into several 
languages. His work on hydrogen-ion concentrations 
in plant-cells and tissues is also widely known. 
Nevertheless, he has consistently returned to the 
problems of evolution among plants, which were the 
first subjects on which he published papers, and he 
is best known for his numerous and original papers 
on aspects of quantitative evolution, mainly pub- 
lished in the Proceedings of the Royal Society of 
Edinburgh, which occasioned the award to him in 
1951 of the Makdougal!—Brisbane Prize of that Society. 


Dr. J. Heslop-Harrison 


Dr. J. Hestop-Harrison, who was recently 
appointed to a readership in plant taxonomy at 
University College, London, has now been chosen to 
succeed Prof. Small. Dr. Heslop-Harrison graduated 
in 1941, with first-class honours, in the University of 
Durham (King’s College, Newcastle upon Tyne). He 
served during the War, first as a radio officer for the 
Ministry of Supply, and from 1942 onwards in the 
R.A.O.C. and later in the R.E.M.E. On demobiliza- 
tion, in 1945, he became a lecturer in agricultural 
botany at Newcastle and then was lecturer in botany 
during 1946-50 at Belfast, where he obtained the 
degree of Ph.D. in 1948. He was appointed lecturer 
in botany at University College, London, in 1950 
and became reader in plant taxonomy last year. Dr. 
Heslop-Harrison’s published work has dealt mainly 
with the cytology and taxonomy of the difficult 
British dactylorchids, but his interests lie also in 
some of the British and Irish willows and their inter- 
sexes. He has been developing the study of sex and 
intersexes in plants at the Nuffield Research Garden. 
His lectures in London have laid emphasis on the 
employment of cytogenetics and of statistical 
population studies as methods of analysing the 
taxonomic problems among British plants. With 
his wife and the students he has attracted in London, 
he has embarked on critical studies of several British 
genera, including the water-lilies, and his small book 
on “New Concepts in Plant Taxonomy”’ is a lucid 
exposition of the principles employed. 
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Citation for Engineering and Aeronautics : 
Dr. W. F. Durand 


THE contribution by engineers to the development 
of powered flight during the fifty years since the 
Wright brothers made their first ascent was celebrated 
recently at a luncheon in New York given by the 
American Society of Mechanical Engineers, the 
Institute of Aeronautical Sciences and the Society of 
Automotive Engineers, and at the luncheon a special 
citation was awarded to Dr. W. F. Durand for his 
services to engineering and aviation in particular. 
Dr. Durand, who is ninety-five, was professor of 
marine engineering for thirteen years at Cornell 
University (1891-1904) and for twenty years at 
Stanford University (1904-24). As a hydraulics 
engineer he has been a consultant for a number of 
important hydraulic works, including the Hoover, 
Grand Coulee and Shasta Dams, the Owens Valley 
water and power supply for Los Angeles and the 
Hetch Hetchy project for San Francisco. In 1936 he 
was president of the World Power Conference, and as 
late as 1941 his services were once more required 
in supervising the engineering programme of the 
National Research Council. His numerous awards 
range from the Gold Medal of the American Society 
of Naval Engineers in 1899 to the President’s Award 
for Merit in 1946. Dr. Durand’s special contributions 
to aeronautics date back to 1915 when he was 
appointed by President Wilson to be chairman of the 
National Advisory Committee for Aeronautics. In 
this post he organized research on the scientific 
problems of flight, with the view of their practical 
solution, substantially along the lines continued at 
present by the three great laboratories of the Com- 
mittee, and early on he personally undertook a 
fruitful investigation of the characteristics of aero- 
plane propellers by means of wind-tunnel experi 
ments. He served as a trustee of the Daniel Guggen- 
heim Fund for the Promotion of Aeronautics which 
did so much to establish aeronautical engineering 
departments in American universities and colleges, 
and he edited for the Guggenheim Fund the 
encyclopedic volumes on “Aerodynamic Theory”’, 
which are still the basic texts for aeronautical 
engineers. Dr. Durand also initiated research in 
the United States on engine superchargers, which 
has been significant in the development of high- 
altitude flight. 


Science and The Scientific Monthly : New Editor 


Dr. Duane ROLLER has been appointed editor 
of Science and The Scientific Monthly, and chairman 
of the Editorial Board. Both journals are published 
by the American Association for the Advancement of 
Science. Dr. Roller is a graduate of the California 
Institute of Technology and has taught physics in 
the University of Oklahoma, Hunter College and 
Wabash College. He founded, and for fifteen years 
was editor of, the American Journal of Physics. Apart 
from physics and physics teaching, his interests lie 
mainly in history, methodology and language of 
science. In 1949 he was president of the American 
Association of Physics Teachers, having, in 1946, 
received its Oersted Medal for “notable contributions 
to the teaching of physics’, and in 1952 was awarded 
an honorary degree by Hamline University for his 
contributions to physics as a part of liberal arts 
education. He is a member of the Governing Board 
of the American Institute of Physics and of the Board 
of Trustees of Science Service. Since July 1952 he 
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has been assistant director of the Hughes Aircraft 
Research and Development Laboratories. 


The Listener: Twenty-fifth Anniversary 


Last week The Listener celebrated the twenty- 
fifth anniversary of its first publication, on January 
16, 1929, with a party at the Dorchester Hotel, 
London, attended by many prominent figures in the 
broadcasting and literary worlds and some scientists. 
It was a timely celebration, coming soon after Sir 
Edward Appleton’s mild castigation of the British 
Association for its neglect of the manner in which it 
presents its communications to the world at large. 
Sir Edward went so far as to suggest that they 
“addressed themselves seriously to the question of 
what is called in both the B.B.C., and the theatre, 
production”. The Listener ia the embodiment of 
produced talk. In British periodical literature it is 
unique in that it is “‘the spoken word”? made visible 
and permanent. Enshrined in its pages are a quarter 
of a century of examples of an art-form largely 
created by the B.B.C.—the broadcast talk—and, as 
Sir Edward has pointed out, what has appeared in 
The Listener over the years has been produced. This 
unique journal may therefore be looked at for reasons 
other than the pleasure it may give or the information 
its reprinted talks may convey. That scientists have 
much to say and cannot say it may be an out- 
moded half-truth, but the great contrast between 
Sir Edward’s own success as a broadcaster and the 
failure of some other scientists who have attempted 
to describe recent developments on the radio shows 
that there is much in what he says. 

For those venturing into this field we might para- 
phrase some comments by Sir Harold Nicolson, who 
writes in the twenty-fifth birthday number of The 
Listener: ‘‘Write your broadcast scripts in a style 
different from that in which you write a talk or 
article. Allow repetition, interrupted phrases, or 
colloquial terms; avoid too close a sequence of 
argument, long words, with cadences that, although 
pleasant when half heard in reading, are irritating 
when wholly heard through the spoken voice. Do 
not write broadcast scripts carelessly or indolently ; 
write them in a different sort of style’. To our 
contemporary and its editor we offer our congratu- 
lations for having attained so much during the past 
quarter of a century. 


Paul Ehrlich Institute, Frankfurt am Main 


Durtye March 14-16 the hundredth anniversary 
of the birthday of Paul Ehrlich, the ‘father of 
chemotherapy’, and of Emil von Behring will be 
celebrated in a commemoration ceremony to be held 
in Frankfurt am Main under the auspices of the Paul 
Ehrlich Institute and the Universities of Marburg 
and of Frankfurt. During the celebrations the Paul 
Ehrlich and Ludwig Darmstaedter Prize, which is 
awarded by the Institute for notable achievements in 
the field of science to which Ehrlich made prominent 
contributions, will be presented to Prof. E. B. Chain, 
who will deliver a lecture on ‘‘The Development of 
Antibiotic Chemotherapy”. Prof. Chain, who was 
awarded the Nobel Prize for Medicine in 1945 
(jointly with Sir Alexander Fleming and Sir Howard 
Florey) for his work on penicillin, was formerly 
University demonstrator in chemical pathology in the 
University of Oxford before his appointment to his 
present post as scientific director of the Inter- 
_ ional Research Centre for Chemical Microbiology, 

ome, 
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Geological Society: Awards for 1954 


Tae Council of the Geological Society has made 
the following awards for 1954: Wollaston Medal, to 
Prof. L. J. Wills for his notable researches on the 
Pleistocene history of the Midlands and eastern 
Wales and his stimulating work on the palzogeo- 
graphy of Britain. Murchison Medal, to Dr. K. A. 
Davies for his contributions to the geology of East 
Africa, particularly on the older sedimentary rocks 
and erosion surfaces, and on the volcanic and sedi- 
mentary rocks of Mount Elgon. Lyell Medal, to Dr. 
J. B. Simpson for his outstanding contributions on 
the geology of Ayrshire and the Western Highlands, 
on the economic deposits of Scotland, and for. his 
work on Tertiary pollen. Prestwich Medal, to Prof. 
F. W. Shotton for his contributions to stratigraphy 
and particularly to knowledge of the Pleistocene 
geology of the Midlands. Wollaston Fund, to Dr. 
Vernon Wilson in recognition of his contributions to 
knowledge of the Jurassic rocks of Yorkshire and on 
the Midland Ironstone Field. Murchison Fund, to 
Dr. Nancy Kirk for her researches on the succession 
and structures within the “‘Brecon Anticlinal’. A 
moiety of the Lyell Fund jointly to Dr. J. Sutton 
and Dr. J. Watson for their researches on the rocks 
of the Scottish Highlands; another moiety of the 
Lyell Fund to Dr. M. K. Wells for his petrological 
work in Ardnamurchan, West Africa and elsewhere, 
and for his contributions to the teaching of petrology. 


Overseas Fellowships and Bursaries for British 
Scientists 


Tue first appointments to United States (F.0.A.) 
Research Fellowships have been made by the U.S. 
National Academy of Sciences, on the nomination of 
the Royal Society, as follows: Dr. G. N. Lance, of 
Dorking, employed by Hawker Aircraft, Ltd., to 
work on problems in unsteady supersonic aero- 
dynamics at the University of California under Prof. 
John Miles; Mr. 8S. H. Parker, of University College, 
Leicester, to carry out research in physical-organic 
chemistry at the Massachusetts Institute of Tech- 
nology under Prof. Gardner Swain. The fellowships 
were instituted in 1953 (see Nature, September 26, 
p. 569) with funds provided by the United States 
Government, through its Foreign Operations Adminis- 
tration. They are intended to enable a number of 
outstanding young scientists from Europe to work in 
the United States for up to two years in order to 
study and gain experience in American research 
institutions. Funds will be available for the scheme 
until 1955; applications from British scientists 
should be sent to the Assistant Secretary, Royal 
Society, Burlington House, Piccadilly, London, W.1, 
preferably as soon as possible, though the latest 
dates are March 31 and August 31 according to the 
proposed period of study. 

A scheme for bursaries for research in Common- 
wealth countries was initiated last year by the Royal 
Society and the Nuffield Foundation (see Nature, 
August 1, p. 185). The object of the scheme is to 
provide facilities for increasing the efficiency of 
scientists of proved ability by enabling them to 
pursue research, learn techniques or follow other 
forms of study where either or both the physical and 
personal environment overseas in a Commonwealth 
country is peculiarly favourable. The main differences 
from the ordinary research fellowship are not merely 
duration of tenure but also of emphasis, as the 
bursaries will aim not so much at obtaining the 
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answer to a particular question as at improving the 
powers of the recipient to extend the bounds of 
knowledge. Bursaries will be tenable usually for 
periods of two to twelve months, and holders will 
not be permitted to prepare specifically for, or to 
take examinations for, higher degrees or diplomas. 
Forms of application must reach the Assistant 
Secretary, Royal Society, Burlington House, London, 
W.1, before March 15 each year for proposed visits 
beginning in July of the same year or later, and 
before September 15 each year for proposed visits 
beginning in January of the following year or later. 


Some Aspects of the Conflict between Science and 

Religion 

For the Seventh Arthur Stanley Eddington 
Memorial Lecture, delivered on November 3, Prof. 
H. H. Price, Wykeham professor of logic in the 
University of Oxford, spoke on “Some Aspects of the 
Conflict between Science and Religion”. In this Lec- 
ture, now published (pp. 54 ; Cambridge: University 
Press, 1953; 3s. 6d.), Prof. Price argues that of late 
the main conflict between science and religion has been 
over two opposed conceptions of human personality, 
@ materialist and a dualist one. On one side, it is 
held that all mental processes are produced by} and 
inseparable from bodily processes, or else actually 
are bodily. According to the religious conception, on 
the other side, some kind of cognition of the divine 
is possible, which cannot be supposed to have any 
ordinary physiological correlates, and also some kind 
of other-worldly existence distinct from the present 
bodily one. The systematic investigation of the 
phenomena of para-normal cognition, such as tele- 
pathy, clairvoyance and precognition, has made the 
materialist conception far less plausible, if not 
untenable. A dualist type of theory, which does not 
exclude the theistic and other-worldly view, can no 
longer be dismissed as unscientific and superstitious. 
Prof. Price apologizes for dealing with the conflict 
between science and religion in commemoration of 
Eddington, for whom there was no conflict. No 
apology is needed for this masterpiece of cautious, 
precise and convincing statement. 


Wheat Leaf Invertase 

In an investigation of the invertase in the first 
leaf of wheat, D. W. A. Roberts (Canad. J. Bot., 
31, 4, 367; 1953) obtained no evidence that the 
enzyme consists of a phosphorylase and a phos- 
phatase. Solid preparations of the enzyme were 
obtained by precipitating it with ammonium sulphate 
from suitably prepared wheat leaf juice. Studies of 
the distribution of this enzyme in the first leaf of 
wheat shows that it reaches its maximum con- 
centration at the close of the period of elongation 
and that it is most abundant in the basal region— 
an indication that the enzyme may be more closely 
associated with the vascular tissue than with the 
chlorenchyma. 


Transformers Wound without Wire 


Aw interesting development in the field of tele- 
communications is a special transformer of small 
dimensions and wound without wire, which has been 
designed at the Bell Telephone Laboratories for use 
in the amplifying units of carrier systems working on 
coaxial cable. The outer and inner formers consist 


of thin-walled cylinders, about the size of cotton 
reels, of ‘Vicor’ glass, a borosilicate glass, chosen 
because of its stability and resistance to physical 
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change. They are ground so that they have accuratel y 
constant (to within 10-4 in.) diameters, and threads 
are then cut with a diamond wheel into the cylinders. 
A coating of powdered silver and ground glass is 
sprayed on, and copper is then electroplated on to 
the formers. The excess copper is removed, and fine 
and exact wire coils consisting of the copper in the 
grooves are obtained. The threads are cut in an 
unusual form so that the coils ultimately obtained 
can neither expand nor shrink. Such transformers 
are being manufactured by the Western Electric 
Company. 


Yokohama Mathematical Journal 

THE Department of Mathematics of Yokohama 
Municipal University has started to publish the 
Yokohama Mathematical Journal, edited by T. Takasu 
with the co-operation of other members of the staff 
of the Department. The first number is dated May 
1953 (pp. 130) and contains ten papers, each of which 
is of considerable interest. Eight of the papers are 
by the editor, and form a connected series ; starting 
with a general theory of connexion spaces in th 
large, he develops this to apply to relativity, quantum 
mechanics, and a combined field theory. So far, all 
the papers printed or announced for subsequent 
numbers are by members of the editorial board. The 
Journal will be published twice a year, the two issues 
forming a volume; its price is not stated. All 
correspondence should be addressed to the editor at 
the Department of Mathematics, Yokohama Muni- 
cipal University, Kanazawa-Hakkei, Yokohama. 


Transactions of the Dublin Soils Conference, 1952 


Born volumes of the transactions of the joint 
meeting of Commissions 2 (Soil Chemistry) and 4 (Soil 
Fertility and Plant Nutrition) of the International 
Society of Soil Science, held in Dublin during July 
1952 under the presidency of Prof. F. Steenbjerg, 
have now been published (Vol. 1, pp. 335; Vol. 2, 
pp. 404. Dublin: Department of Agriculture, 1953. 
£6 the set). The meeting was organized into three 
sections, dealing respectively with laboratory tech- 
nique for assessing nutrient status of soils; plant 
and field technique for the evaluation of soil fertility ; 
and correlation and general inquiry. Each of the 
sessions was opened by a major review paper and 
two supporting papers; these form the contents of 
Vol. 1. The remaining contributions, together with 
the discussion, have been published in Vol. 2, which 
also contains the official addresses of welcome by the 
Minister of Agriculture, Mr. T. Walsh, and by Dr. 
M. Tierney, president of University College, Dublin, 
and the introductory lecture by Dr. E. M. Crowther, 
deputy director of Rothamsted Experimental Station. 
The papers cover a wide field and will be of interest 
to both chemists and biologists, since the underlying 
theme is the interpretation of analytical results in 
terms of increased crop production. 


Philosophy of Science Group of the British Society 

for the History of Science 

A NortHErn Section of the Philosophy of Science 
Group of the British Society for the History of 
Science is being formed, and an inaugural meeting 
will be held in the main building of the University 
of Manchester on January 30, at 2.30 p.m. Its 
purpose will be the same as that of the main Group, 
namely, “‘to study the logic and method of science as 
well as of the various special sciences, including the 
social sciences. The main emphasis is upon an 
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approach through the various special sciences to the 
philosophy of science”. It is hoped to arrange 
meetings in the various university centres in the 
north of England, and discussion and research will 
be encouraged. At the inaugural meeting Prof. L. 
Rosenfeld, professor of theoretical physics, University 
of Manchester, will deliver a lecture on “Rationalism 
in Antiquity’. Further information can be obtained 
from Dr. W. Mays, Department of Philosophy, 
University, Manchester 13. 


Physical Society’s Annual Exhibition 

Tue thirty-eighth annual exhibition of scientific 
instruments and apparatus arranged by the Physical 
Society will be held during April 8-13 in the Imperial 
College of Science and Technology, Imperial Institute 
Road, London, S.W.7. The exhibition, which will be 
slightly smaller than those of previous years, will be 
wholly located in the Physics and Chemistry Depart- 
ments of the College, and this should be of great 
convenience to visitors. As in previous years, & 
comprehensive handbook giving details of the 
exhibits will be available at the exhibition, and 
copies can be obtained on application to the Secre- 
tary-Editor of the Society (price 6s., or 7s. 3d. by 
post). Arrangements for issuing tickets for the 
exhibition have been greatly simplified, and appli- 
cations for tickets should be made to the Secretary- 
Editor, Physical Society, 1 Lowther Gardens, Prince 
Consort Road, London, S.W.7, from whom further 
details can be obtained. 


Defects in Crystalline Solids: Conference in Bristol 


Tse H. H. Wills Physical Laboratory of the 
University of Bristol, in co-operation with the 
International Union of Pure and Applied Physics (in 
particular, its Commission for the Physics of the 
Solid State) and with the Institute of Physics, is 
organizing a conference on “Defects in Crystalline 
Solids”, to be held in Bristol during July 13-17, 
1954, immediately after the General Assembly of the 
International Union of Pure and Applied Physics. 
Though other topics will not necessarily be excluded, 
particular attention will be paid at the conference to 
defects such as dissolved atoms, vacancies and 
F-centres, to microwave resonance methods of 
investigating their properties, and to the way in 
which they react with dislocations. Thus, dislocations 
will be discussed in their chemical aspects, as 
influencing diffusion and precipitation in the solid 
state, rather than in relation to plastic flow. The 
conference is open to anyone interested in this field. 
Accommodation is available in a student hall of 
residence. Further particulars can be obtained from 
the Secretary, H. H. Wills Physical Laboratory, 
Royal Fort, Bristol 8, or from the Secretary, Institute 
of Physics, 47 Belgrave Square, London, S.W.1. 
Those wishing to attend the conference should apply to 
the former, marking the envelope ‘‘1954 Conference’’. 

Complementary to the Bristol conference, the 
Department of Metallurgy of the University of 
Birmingham is organizing a conference on “Mech- 
anical Effects of Dislocations in Crystals”, to be held 
in Birmingham during July 19-20. Although other 
topics will not be excluded, it is expected that dis- 
cussion will be centred on effects due to moving 
dislocations in both metals and non-metals. Par- 


ticular attention will be given to the nucleation and 
dynamics of slip in metals. The conference is open 
to all those interested in this field, subject to limita- 
tion of seating accommodation. Further particulars 
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can be obtained from the Secretary, 1954 Conference, 
Metallurgy Department, University, Edgbaston, 
Birmingham 15. 


An Electric So!dering Iron 


A smatt electric soldering iron weighing 2} oz. 
and 8} in. in length has been produced by Kenroy, 
Ltd. (152 and 297 Upper Street, London, N.1). 
Designed for mains voltage, it has a consumption of 
40 W. and its bit, which is 3/16 in. in diameter, 
obviously makes it useful for light electrical work, 
etc., in the laboratory. A small asbestos pad that is 
clipped on makes it possible to lay down the iron 
directly on a surface without burning it. The 
aluminized finish is elegant when new, but soon 
scratches. The price of the iron is 19s. 6d. with 
replacements costs of 6s. 6d. and 2s. for a new 
heating element and bit, respectively. 


Announcements 


Pror. H. C. Loneuret-Hiaerns, professor of theor- 
etical physics, King’s College, University of London 
(see Nature, 169, 735; 1952), has been elected to 
the John Humphrey Plummer chair of theoretical 
chemistry in the University of Cambridge. The date 
of his taking up the appointment is ».»t yet decided. 
His predecessor in the chair was S.> .john Lennard- 
Jones, now principal of the University College of 
North Staffordshire. 

Dr. WILDER PENFIELD, professor of neurology and 
neuro-surgery in McGill University and director of 
the Montreal Neurological Institute, has been elected 
a member of the Athenzum under the provisions 
of Rule II of the Club, which empowers the annual 
election of a certain number of persons of dis- 
tinguished eminence in. science, literature or the arts 
or for their public services. 

Pror. Maxrtmmian Prutcke, chief editor of the 
Chemisches Zentralblatt, celebrates this month his 
fortieth anniversary on the editorial staff. The 
occasion also marks the beginning of the 125th year 
of the journal’s existence. 


A SYMPOSIUM on molecular structure and spectro- 
scopy on the lines of those of previous years will be 
held in the Department of Physics and Astronomy, 
Ohio State University, during June 14-18. The 
interpretation of molecular spectroscopic data as well 
as methods for obtaining such data will be discussed, 
and, in addition, there will be sessions devoted to 
aspects of spectroscopy which are of current interest. 
Further information can be obtained from Prof. 
H. H. Nielsen, Department of Physics and Astronomy, 
Ohio State University, Columbus 10, Ohio. 


THe Institution of Mining and Metallurgy is 
offering a limited number of travelling fellow:t:ips to 
members of the teaching staff of universities and 
approved schools of mines and metallurgy in the 
United Kingdom, to enable them to visit important 
mining and metallurgical centres and research estab- 
lishments during the long vacation this year. Appli- 
cants should be thirty years of age or over, and 
should be engaged in the teaching of mining engin- 
eering, extraction metallurgy or economic geology. 
Both the tenure and value of the awards will be 
variable, the maxima being three months and £500, 
respectively. Application forms (to be returned not 
later than March 1) and further information can be 
obtained from the Secretary, Institution of Mining 
and Metallurgy, Salisbury House, Finsbury Circus, 
London, E.C.2. 
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UNIVERSITY COLLEGE OF NORTH STAFFORDSHIRE 
NEW PHYSICS LABORATORIES 


TAGES I and II of the new permanent building 
for the Physics Laboratories of the University 
College of North Staffordshire were formally opened 
on November 6, 1953, by Sir John Cockcroft, director 
of the Atomic Energy Research Establishment, 
Harwell. Sir John referred to the importance of the 
founding of the new University College at Keele, 
where all students are required to attend courses in 
the humanities, social studies and experimental 
sciences during their first year in residence, in con- 
trast to the increasing specialization in most other 
universities and in some sixth forms in schools. Men 
of affairs often say that the evils of the world to-day 
are largely due to science, and that the remedy would 
be the broader education of scientists. They con- 
veniently forget that the decisions as to how to use 
the great power of science are generally taken by 
men brought up on the tradition of humanities. So, 
while it is important that the scientist shall under- 
stand and enjoy the history, tradition and culture of 
the world we live in, it is equally important that the 
humanist shall understand the great power and 
importance of science both for good and evil. Those 
who think that employers in industry and the Govern- 
ment service want to recruit narrow specialists are 
misinformed. For, although in the first ten years of 
employment a scientist or engineer must go deeply 
into his specialist task, more and more as he grows 
older he will be forced to take an interest in wider 
matters, to collaborate with other groups of scientists, 
to realize that human relations are as important in 
industry and research establishments as technical 
and scientific achievement, to express himself clearly 
and convincingly at meetings and conferences, and 
to be able to understand scientists from other 
countries. Finally, in maturity or as old age creeps 
upon one, one finds oneself one week discussing how 
to accelerate particles to 25,000 MeV. or listening to 
delegates from twelve different countries working out 
the problems of European collaboration in nuclear 
science. 

Sir John told the students present how fortunate 
they were to have the opportunity of delving deeply 
into physics after their first (‘foundation’) year, since 
physics is still the most fascinating of the sciences. 
Towards the close of the nineteenth century, it was 
commonly thought that the twilight of the grand 
period of the development of classical physics was 
approaching; but suddenly the discovery of radio- 
activity and the electron, and the rise of the quantum 
theory transformed the world of physics. Within a 
few years, the Rutherford—Bohr model of the atom 
was accepted, followed by the development of nuclear 
physics from 1919. Since 1946 there have been 
equally important and exciting developments. Sir 
John. outlined some of these developments in nuclear 
and other branches of physics. He was particularly 
pleased to know that the programme of ~esearch in 
the new laboratories include some branches of solid- 
state physics, a subject in which there have been 
remarkable developments during the past decade or 
so, likely to lead to far-reaching practical applications. 


The initial plans for the new building, including 
details of furniture and fittings, were completed in 


August 1950 by Prof. F. A. Vick. The first stave 
was commenced in March 1951 and occupied in June 
1952; the second started in April 1952, and the 
main building work completed in May 1953. The 
whole building is of ‘Orlit’ (prefabricated concrete) 
construction and was erected by Cooper Bros. a:nd 
John Clayton, Ltd., of Macclesfield, under the supr- 
vision of J. R. Piggott (City architect of Stoke-on- 
Trent and honorary architect to the College) and 
J. A. Pickavance (College architect), on a site adjacent 
to other science buildings on the 200-acre estate 
belonging to the College. All the laboratories in the 


building are on one floor for ease of movement of 


apparatus and equipment, and there is a special equip- 
ment entrance with an I-beam and block and tackle. 

Stages I and II are built on an H-plan, the main 
blocks lying east-west and the linking section north- 
south. The north block is designed primarily for 
research. One large research laboratory has been in 
use since the summer of 1952. The services, including 
gas, boosted gas, compressed air, oxygen (for glass- 
blowing, etc.), hot and cold water and circulating 
water for pumps, etc., and the various electrical 
supplies are carried on the walls and along a central 
duct in the floor. The room is divided longitudinally 
into two by a rack alongside the central duct carrying 
services connected to the supplies in the duct. 
Between the rack and one wall is a clear space for 
pumping frames, furnaces and other experimental 
equipment. On the other side of the service rack 
there are long benches in movable sections for elec- 
trical measurements, etc., and bookshelves perpen- 
dicular to the walls between the windows divide the 
space into ‘cubicles’ in each of which two research 
workers have their desks and places for their books, 
papers, etc. Thus the advantage of a large research 
laboratory and small separate rooms are, to some 
extent, combined, and the arrangement is working 
well. Opening off the main research laboratory is a 
room specially equipped for the construction of the 
electrode systems, etc., of special valves, mass- 
spectrographs, discharge tubes and other vacuum 
devices used for research. There are also two small 
service rooms, one equipped with a fume cupboard 
for spraying cathodes, etc., and a large sink for 
washing glassware, and the other containing the air 
compressor, gas booster, oxygen cylinders and 
reducing valves and other ancillaries. 

Near the research laboratory is a small workshop, 


used partly by postgraduate workers and staff for 
the construction of equipment needed for research | 
and partly for teaching students the elements of 


workshop practice. This enables the main workshop, 
outside the building, to be reserved for precision 
work. The other large laboratory in the north block 
is used temporarily as a lecture theatre, with an 
adjacent room, intended eventually as a research 
laboratory, equipped for the present as a preparation 
room and apparatus store for the theatre. In this 


block there is also the main photographic dark-room, 
@ switch room and stores, and staff rooms. 

In the linking section of the H-plan is the small 
battery room, a room for assistant staff and cloak- 
rooms. The battery room contains an accumulator 
wired to terminals in the various laboratories giving 
0-4-16-24 volts, so that any voltage up to 24 in 
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steps of 4 may be obtained without switches or the 
plug boards which used to be so familiar in laboratories 
built twenty-five or more years ago. The other elec- 
trical supplies available in the various laboratories 
are 0-50-100 volts d.c. from a mercury-arc rectifier, 
useful for arcs, magnets, etc., and the normal single- 
and three-phase a.c. supplies. In some laboratories 
there is a 12-volt a.c. supply from local transformers. 
All the electrical and other supplies are colour-coded 
throughout the building ; and each electrical supply 
has its distinctive socket outlet or terminals. The 
battery room is equipped for accumulator charging. 

The south block contains two large teaching 
laboratories, each with a central service rack as in 
the research laboratory. Except for two wall benches 
containing sinks, the apparatus is set out on loose 
tables, 8 ft. x 4 ft. or 4 ft. x 4 ft., which can be 
placed near the service racks as required. This gives 
the maximum flexibility consistent with availability 
of services. In each laboratory there is also a bench 
with a concrete top (covered with ground and polished 
terazzo) on brick pillars for apparatus needing 
stability. Galvanometer shelves are fixed to the 
vertical pillars at intervals along the walls, and on 
brick pillars near the service racks. 

Also in the south block is an optics laboratory, 
equipped with concrete benches as already described, 
a long photometer bench, and lighting the brightness 
of which can be varied by a ‘Variac’. The window is 
fitted withan efficient dark blind which can be raised 
to admit daylight and air when required. When the 
blind is down, fans can be used to ensure reasonable 
ventilation. Adjoining the optics laboratory is a 


photographic dark-room. There are also two smaller 
laboratories used for advanced work, in which space 
has been left for a screened room. and a small anechoic 
room for acoustic experiments, and a measurement 
room containing the standard instruments reserved 
for calibration of others. This room is also used for 
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colloquia, tutorials, etc. There are the usual staff 
rooms. A hall in the centre of the block is being 
fitted with cupboards and display cases for demon- 
strations in connexion with the various courses and 
to serve as a small museum. All the laboratories in 
both wings are fitted with plastic venetian blinds, 
which have been found most valuable for controlling 
the light intensity during the summer. 

The teaching laboratories so far built are designed 
to hold twenty-five students in each of three honours 
years. The elementary laboratory, the main lecture 
theatres and cloakrooms, etc., are planned as Stage 
III of the building, to be erected to the south of the 
present building when licences and money permit. 
The total floor area of the present building is about 
12,000 sq. ft. 

Adjacent to the building is the well-equipped 
precision workshop which serves not only the Physics 
Department but also the other science departments 
of the College. It is at present housed in two ex-army 
huts ; but a more permanent building for it is planned. 

Research in progress in the Department is mainly 
on various branches of electron physics, with special 
reference to the solid state, including thermionic and 
field emission, certain properties of semi-conductors 
and insulators, and the initiation of gas discharges. 
These topics are not only important in modern 
physics, but also of great interest to various branches 
of industry. Moreover, they lend themselves to the 
training of postgraduate students in methods of 
research, without requiring special buildings or 
expensive equipment. Already friendly relations 
have developed between the Department and some 
firms, research associations, and Government depart- 
ments. The British Electricity Authority and the 
Midlands Electricity Board have helped the Depart- 
ment by a generous joint gift of 5,000 guineas, and 
several firms have contributed by the loan or gift of 
equipment. F. A. Vick 
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PRESENTATION OF RHEOLOGICAL 
RESULTS 


N December 11, 1953, the British Society of 

Rheology held a symposium at the Institute 
of Physics on ‘Methods of Presenting Rheological 
Results and their Relations’. By way of intro- 
duction the president of the Society, Dr. L. R. G. 
Treloar, pointed out that rheological theories may be 
classified as either ‘phenomenological’ or ‘physical’ : 
the latter approach takes as its starting-point certain 
structural elements, usually molecules, and attempts 


to deduce the properties and combinations of them ; ° 


the former is concerned with formal relations between 
observable, or potentially observable, phenomena. 
Despite analogies with spring and dashpot models, 
the relaxation-time distribution theory is purely 
phenomenological in this sense. It claims that, from 
@ series of observations, it is possible to obtain a 
mathematical function capable of describing the 
results of any other rheological experiment. But 
such a claim cannot be justified unless, first, the 
deformation is at all times proportional to the stress 
and, second, the effects of simultaneously applied 
stresses can be superposed. Unfortunately, many 
complex materials studied by rheologists do not 
conform to these requirements. 

The first paper at the symposium was on 

‘Theoretical Approaches in Rheology’ and was by 
Dr. G. W. Scott Blair. When Maxwell! proposed a 
simple combination of a viscous and an elastic 
element in series and defined relaxation time (tT) as 
the ratio of the viscosity of the former to the elastic 
modulus of the latter, he was well aware that many 
materials behaved in a manner which could not be 
accounted for in such simple terms. Maxwell foresaw 
“that it is possible that in some bodies relaxation 
time may be a function of stress and this would 
account for the gradual untwisting of wires after 
being twisted beyond the limit of perfect elasticity’’. 
Hopkinson? and others explored power-law creep- 
functions analogous to those which were used to 
account for “the residual charges in a Leyden 
a. 
Very soon, summations (band-spectra) and integra- 
tions (continuous spectra) of relaxation times were 
proposed, culminating in Wiechert’s* expression in 
1893 for a Gaussian distribution on a logarithmic 
time-scale. From this time on, it was realized that 
there are two essentially distinct ways of treating 
rheological data for complex materials: one is to 
express behaviour in terms of distributions of New- 
tonian and Hookean terms (later a few other simple 
prototypes were added), and the other is to treat 
complex behaviour in terms of non-linear relations, 
that is, to regard such systems as intermediate 
between the simple prototypes. Some years ago, Dr. 
Scott Blair described these lines of approach as 
“analytical” and “integrative”, respectively. He said 
that he welcomed Dr. Treloar’s warning against the 
unguarded use of the former method for materials 
which change their structure in the process of testing ; 
but, while agreeing that both methods are ‘phen- 
omenological’ (in Dr. Treloar’s sense), he felt that 
the analytical approach has a certain Ausschaulich- 
keit (perceptibility: cf. Weizsicker) which the 
integrative method lacks. 

Dr. Scott Blair then briefly traced the history of 
the two methods. The choice between them has 
generally depended on the nature of the materials 
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studied: suspensoid systems tend to favour the 
analytical, and emulsoid systems the integrative, 
approach. Often, it is a statistical question as to 
which type of equation fits the data better. Nuttiny’s 
equation‘ expresses the simplest possible type of 
‘intermediacy’ between the classical prototypes and 
has been found to fit a very wide variety of data, 
Some thirty scientific papers have substantiated tlis, 
and, when it is necessary to introduce additional 
terms, Scott Blair’s** fractional differential equation 
leads to a very simple extension of the treatment, 
which has proved effective in the case of certzin 
highly complex systems. 

On the analytical side, a number of workers, 
notably Ferry and Williams’ and Gross**, using 
gamma functions to express distributions of expon- 
ential relaxation times, have proposed equations 
which bear marked similarities to those derived from 
intermediacy relations. It is to be hoped that a 
synthesis between the analytical and integrative 
approaches is not far off. 

Mr. A. Graham then read a paper entitled “‘“Macro- 
scopic Rheology’’, in which he began by pointing out 
the distinction between the macroscopic and micro- 
scopic approaches in the physical sciences. As a rule, 
macroscopic laws are discovered first, and then a 
scheme of microscopic behaviour is developed to 
account for these macroscopic laws. For example, 
much early speculation on the atomic constitution of 
matter bore no fruit until the macroscopic (weight 
and volume) laws of chemical composition were dis- 
covered. It would be wrong to dismiss the macro- 
scopic approach as ‘merely empirical’, for, in the 
absolute sense, all physical laws are empirical. 
Relatively, one law will be more fundamental than 
another if either it makes a wider range of valid 
predictions or involves a smaller number of disposable 
constants. 

On these grounds, a strong case can be made for 
the use of the Nutting equation in rheology. Not 
only is it more fundamental than most comparable 
equations, but also it is a stepping-stone towards 
the discovery of a still more fundamental law. The 
Nutting equation represents a straight line when any 
pair of its variables (stress, strain and time) is plotted 
on log-log paper with the third variable held constant. 
Mr. Graham showed a number of slides of such plots 
from various authors, for a number of metallic 
systems and for polystyrene. He deliberately con- 
centrated on those cases in which the simple Nutting 
equation does not hold, pointing out that, generally, 
the data can be well expressed by fitting two, or 
sometimes three, straight lines. If this were all, the 
treatment would rightly be regarded as much too 
general. It would be hard to find data which could 
not be closely fitted by two or three power-terms in 
this way. The purpose is to seek meaningful relations 
between the Nutting constants, and Mr. Graham 
closed by stressing the importance of the two 
differently based, but complementary, points of 
view. 

In the course of his paper, Mr. Graham pointed 
out that Dr. Scott Blair, through his introduction of 
a fractional differential equation, had arrived, in 
effect, at the conclusion that behaviour should be 
represented in principle by 4n infinite series of 
Nutting terms with exponents the values of which 
differ in successive terms by unity. An alternative 
approach is that deformation may be made up of 
contributions from a number of different eonstituents 
and that the contribution of each to the total is 
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expressed by a different Nutting term. The exponents 
of successive terms may or may not then differ by 
unity ; for, with completely unrelated constituents, 
there may be no such simple relationship. Mr. 
Graham suggested that the future of rheology is very 
much bound up with a reconciliation of these two 
complementary points of view. 

The last paper at the symposium, by Dr. P. 
Feltham, was on “The Derivation of the Nutting 
Equation”. He gave an account of the significance 
of the equation, which he wrote in the form: 


@ = e-' ontk, 


in which ¢ is strain, o is stress, ¢ is time and 9, n and 
k are temperature-dependent constants. For relaxa- 
tion of stress at constant strain, this may be written : 
ojo, = (t/t,)-*/". The equation in this form cor- 
responds to a spectrum of Maxwellian relation times 
which approximates, over a wide range, to a Gaussian 
distribution of In t, originally proposed by Wiechert* 
and confirmed for certain polymers by Jenckel and 
Klein’®. 

Dr. Feltham’s own relaxation experiments" on 
polymethylmethacrylate at 80° C. showed the power 
law to hold up to about 200 sec.—that is, the range 
of relaxation times found by Jenckel and Klein 
corresponds fairly accurately with the true dis- 
tribution. The distribution of values for the constant 
n, as given in the literature, is striking. For a great 
variety of solids, values of n tend to cluster around 
1-0, 1-7 and 4-0. This clustering follows from the 
fact that the creep-law, « = A sinh(a/o,) # (where A 
and oc, are temperature-dependent constants), pre- 
dicted by rate process theory, is adequately approx- 
imated by Nutting’s equation if sinh o/c, is replaced 
by (c/o-)" for the appropriate ranges of o/c, and 
values of n. 

The symposium was very well attended, and a 
number of speakers took part in the discussion. Dr. 
Treloar asked Dr. Feltham whether he had an a 
prior’ preference for Wiechert’s Gaussian distribution 
rather than for the Nutting equation, to which Dr. 
Feltham said that he had no such preference. A 
speaker pointed out that often several different 
equations fit data almost equally well, and Dr. Scott 
Blair replied that, in such cases, one prefers the 
treatment requiring the lesser number of disposable 
parameters. Mr. Graham, when asked whether he 
felt that a synthesis between the analytical and 
integrative approaches is in sight, replied that, while 
he is optimistic, it is still too early to say ; but the 
integrative fractional differential equations (which 
may be expressed as integral equations) correspond 
to an infinity of simultaneous equations the terms of 
which may perhaps represent a massed dashpot — 
spring (analytical) type of behaviour. The sense of 
the meeting seemed to be that, while nothing 


' strikingly new had been disclosed, the symposium 


had provided a valuable opportunity for an exchange 
of views. G. W. Scorr Briar 


* Maxwell, J. C., Phil. Mag., 35, 129 (1868). 

* Hopkinson, J., Proc. Roy. Soc., 28, 148 (1878). 

* Wiechert, E., Wied. Ann. d. Phys., 60, 335 (1893). 

‘Nutting, P. G., J. Franklin Inst., 191, 679 (1921). 

*Scott Blair, G. W., Veinoglou, B. C., and Caffyn, J. E., Proc. Roy- 
Soe., A, 189, 69 (1947). 

‘Scott Blair, G. W., and Caffyn, J. E., Phil. Mag., 40, 80 (1949). 

"Ferry, J. D., and Williams, M. L., J. Colloid Sci., 7, 347 (1952). 

*Gross, B., J. App. Phys., 18, 212 (1947). 

*Gross, B., “Mathematical Structure of the Theories of Visco- 
elasticity” (Hermann et Cie, Paris, 1953). 


i * Jenckel, E., and Klein, E., Z. Naturforsch., 7A, 619 (1952). 
| “Feltham, P., Proce. Phys. Soc., B, 66, 865 (1953). 
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SCIENCE MASTERS’ ASSOCIATION 
ANNUAL MEETING AT OXFORD 


BOUT eight hundred teachers of science, in- 

cluding some from Holland, the West Indies 
and many parts of Africa, met in Oxford over the 
New Year period at the annual meeting of the Science 
Masters’ Association. 

The meeting opened with the presidential address 
delivered by Sir Cyril Hinshelwood to an audience 
which packed the Milner Hall of Rhodes House. 
Taking as his title ““Thoughts on the Evolution of a 
Scientific Problem”’, Sir Cyril traced the variations in 
the way of approaching those problems of chemistry 
to which he had been devoting his time since the 
first meeting of the Association in Oxford in 1921. 
First there was, by intuition, a broad picture. Then 
followed increasing complexity as the secondary 
aspects were investigated, and finally the simpli- 
fication and generalization. It was, as it were, first 
@ large-scale map of a wide area, followed by highly 
detailed insets of minute portions of the ground, and 
finally, by the synthesis of the large- and the small- 
scale plans, a complete comprehension of the whole 
field. But while it seemed that the early days of 
any study contained much that in later times would 
be outworn, it was in the condensing and sum- 
marizing of that which was no longer in debate that 
the superiority of our scientific discipline lay. Our 
quest is self-destructive and self-regenerating, and 
the quest rather than the goal is the more important. 
This will be a means of training balanced judgment 
and of inculcating respect for the subtleties and 
qualitative distinctions which a study of the human- 
ities is more usually said to afford. In the face of 
the task of teaching a great living and growing 
subject, we cannot escape the requirement that the 
approach must be both extensive and intensive at 
the same time. While the art of writing formal 
essays on set subjects is an elegant accomplishment, 
not to be despised, it is a very different art from 
that of precise and vivid scientific writing wherein 
the criteria of criticism are much more severe. If 
out of this kind of training there emerge men who 
can use not only their minds and exercise a supple 
judgment, but also their hands, then in Sir Cyril’s 
opinion we need not fear that science will fail to 
hold its own as one of the major roads to a liberal 
education. 

A number of lectures were given during the meeting 
by members of the scientific departments in Oxford. 
Dr. W. O. James discussed the conclusions to be 
drawn from recent research on the effect of oxygen 
upon the metabolism of plants. Dr. N. Tinbergen gave 
a much-appreciated lecture upon “Animal Language”’, 
in which he showed how calls, movements, colours, 
scents, etc., often serve to release appropriate 
responses in fellow members of the same species. 
Thus grayling butterflies have a complicated court- 
ship of their own: having pursued the female in 
flight and driven her to land, the male alights and 
performs a low bow, and then brings her antennz 
into contact with the scent organs on his front wing. 
Snails, in which courtship is necessarily a ‘slow 
business’, perform a love dance for one another. - 
From such evidence it is deduced that many animals 
have special organs the sole function of which is the 
production of ‘signal codes’ or language. Dr. B. M. 
Hobby discussed the food habits of predacious insects 
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and suggested observational and experimental work 
which could be carried out in schools both for the 
stimulation of interest among the pupils and also for 
the advancement of science. 

Dr. H. M. Irving discussed the differences 
between the analytical chemist and the chemist doing 
research, between the technician and the scientist, 
between those who know and can follow well-known 
techniques and those who can devise new processes 
and new approaches to problems new and old. Ina 
brilliant lecture he showed the need for both kinds 
of worker in order that chemistry may be expanded 
and consolidated. 

F. M. Brewer pleaded for a return to the study of 
inorganic chemistry—to the study of ‘change’ as 
opposed to the present emphasis upon the investi- 
gation of the properties of substances. To illustrate 
this, he considered the ‘neglected’ elements of the 
present-day school and university syllabuses. This 
neglect is mainly historical, though accessibility and 
ease of extraction of the ore and not over-all 
abundance may be the determining factor. The size 
of an atom and its relation to the packing within the 
crystalline structure of the ore are major factors in 
ease of extraction ; but where, as sometimes happens, 
plant catalytic metabolism has resulted in the con- 
densation of a suitable compound, the extraction of 
the element can be achieved easily, as, for example, 
vanadium. To illustrate his lecture, Mr. Brewer 
made samples of such elements as germanium, 
cesium, etc., on the lecture bench. 

Dr. W. P. Grove, of the Radiochemical Centre at 
Amersham, in discussing the use of radioactive sub- 
stances for school experiments, went very thoroughly 
into the hazards involved and showed that with the 
quantities which would be available for and could 
be used in schools, no danger need be contemplated ; 
while the other possible deterrent, the cost, is being 
overcome by the Radiochemical Centre, which has 
produced a relatively cheap detector, most of the 
component parts of which are already available in 
all well-equipped school laboratories. The Centre has 
nearly four hundred radioactive substances available, 
of which about a hundred are carbon compounds. 
As radioactive substances are of great use in studying 
solubilities, rates of absorption, analyses and many 
biological problems, Dr. Grove hoped that the 
Association would set up a committee to report on 
the whole subject and devise experiments suitable 
for schools, while he on his part would see that 
material was made available, with the necessary 
safeguards. 

Lectures were also given by Dr. R. Barer on 
modern developments in microscopy, by Dr. N. 
Kurti on low-temperature research, and by Dr. 
H. M. Powell on the forces set up in crystals due to 
the electronic and electrical structure of matter. 

The display of experiments and teaching aids by 
members of the Association was up to its usual 
standard. It included many ingenious devices, from 
the use of cooking utensils in pneumatic chemistry 
to cathode ray tubes and 3 D demonstrations with 
home-made apparatus. To this display by amateurs 
was added a professional one by the Scientific 
Department of the National Coal Board, showing 
apparatus and experiments used in the research and 
routine laboratories of the Board which were 
adaptations of normal sixth-form experiments 
translated into the industrial field. 

By the invitation of Lord Cherwell, Sir Cyril 
Hinshelwood and other senior members of the Science 
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and Medical Faculties, the Clarendon, the Physical 
Chemical Laboratory and other similar departments 
were thrown open for inspection, and members 
of the Association had the opportunity of discussing 
problems of technique, research and their pupils’ 
welfare with a very large number of the staffs of 
these laboratories. Opportunity was also taken to 
visit institutions in Oxford and the neighbour- 
hood, including the Atomic Energy Research 
Establishment at Harwell. The usual trades 
exhibitions were available to the members and were 
much appreciated. 

The Mayor of Oxford accorded the Association a 
civic welcome in the Town Hall, and a New Year's 
Eve party was given by the Science and Medical 
Faculties of the University with the co-operation of 
many of the Colleges. The latter event in its setting 
and its charm might have come straight out of the 
eighteenth century. 

At this meeting, the Association launched its report 
on “Secondary Modern School Teaching”, and also 
reported the results of its inquiry into the exact state 
of the shortage of science teachers. 

W.G. RHopEs 


RADIO RESEARCH BOARD 
REPORT FOR 1952 


HE report of the Radio Research Board for 
1952, which has lately been published*, follows 
the lines of those of previous years, the major portion 
of the space being taken up with the report of the 
director of radio research, Dr. R. L. Smith-Rose. 
The research undertaken is of a fundamental and, 
for the most part, long-term nature and, except for 
some problems investigated in connexion with 
certain developments for national defence, is made 
freely available. The major part of the research 
programme is concerned with wave propagation, as 
the efficient operation of any radio system depends 
on understanding the effects and properties of the 
medium between transmitting and receiving aerials ; 
but other work is concerned with radio noise, the 
electrical properties of certain materials, and tech- 
niques of power and field-strength measurements. 
The work as a whole is centred at the Radio 
Research Station, Slough, with some items still being 
conducted at the National Physical Laboratory, 
Teddington, until further accommodation can be 
provided at Slough. Working in liaison with Slough 
on ionospheric observation, which is one of the prin- 
cipal lines of research undertaken, are six other radio 
observatories, namely, Inverness in Scotland, Port 
Stanley in the Falkland Islands, Singapore, Ibadan, 
Khartoum (operated by the University College there) 
and Port Lockroy in Antarctica (operated by staff 
from the Falkland Islands) ; the last two were estab- 
lished during the year under review. In addition, 
special projects are undertaken on behalf of the 
Board by university staff at the Cavendish Labor- 
atory, Cambridge, University College, London, the 
Imperial College of Science and Technology, London, 
and University College, Swansea. 
The first of the eight sections which form the 
director’s report deals with the propagation of low- 
* Department of Scientific and Industrial Research. Report of the 
Radio Research Board with the Report of the Director of Radio 


Research for the Year 1952. Pp. iv+51. (London: H.M.S8.0O., 1953.) 
2s. net. 





















Pe nas kien 


iia Sa 





| 











cal 
hts 


ing 


cal 
of 
ing 


she 


ort 
lso 
ate 


for 
Ws 
on 
he 
id, 
or 
th 
de 
ch 
as 
ds 
he 
Ss 
he 


lio 
ng 
Y> 
be 
gh 
n- 
io 


n, 


he 
lio 
3.) 





ee 













ake” 


“Mbiehsesstee 





No. 4395 


January 23, 1954 





frequency waves along the ground. In this work, 
phase measurements have been continued during the 
year on @ frequency of 127-5 kc./s., using trans- 
missions from stations of the ‘Decca’ navigator 
system, and, in particular, the phase changes occur- 
ring at the boundary between the chalk of the North 
Downs and the Thames-side marshes have been 
investigated in detail. By using as fixed reference an 
ultra-high-frequency signal (800 Mc./s.), pulsed at a 
sub-multiple of the low frequency, a method has been 
devised for measuring and locating phase changes 
very accurately. 

The work at University College, London, has been 
concerned with the transmission of cylindrical surface 
waves, the frequency being in the region of 10,000 
Mc./s. (3 em. wave-length), and for this purpose an 
aerial standing-wave indicator and an apparatus for 
determining the radial field distribution outside the 
guide have been developed. In the case of bare copper 
wires and enamelled wires of small size, the dis- 
tribution of the field in a plane normal to the wire 
was found to agree approximately with the Sommer- 
feld-Gonbau analysis, but not for wires coated with 
polythene, especially 0-2 mm. thick. The theory was 
accordingly modified and the parameter of insula- 
tion thickness introduced in addition to the existing 
ones of size of wire and frequency, and a good 
agreement was obtained with the experimental 
results. 

Now that analysis of the results obtained in the 
New Zealand radio-meteorological investigation 
(Canterbury Project) has ceased, the work on radio 
propagation through the troposphere has consisted of 
three lines of research : propagation of metre waves 
beyond the radio horizon, meteorological studies and 
the effects of irregular terrain on propagation. The 
work on the first of these has been done in conjunction 
with the B.B.C. and the Post Office, and is expected 
to yield valuable data for the planning of television 
and other very-high-frequency broadcasting and 
communications services. In meteorological studies, 
equipment operating at about 10,000 Me./s. (3 cm.) 
is being built for investigating the fluctuations in 
refractive index occurring in turbulent eddies in the 
lower atmosphere which scatter radio energy and 
also for measuring rapid fluctuations in humidity. 
The effects of earth irregularities have been investi- 
gated at frequencies of 100-600 Mc./s. (3-0-5 m.) up 
to distances of 100°km. 

The routine recording of the state of the ionosphere 
all over the world has been continued by the usual 
method of making vertical soundings, and in Great 
Britain the soundings have also been used for measur- 
ing the velocity and direction of irregularities in the 
ionosphere. The results are varied, the speeds being 
generally in the range of 100-200 m./sec. (360-720 
km./hr.), with the additional complexity of marked 
velocity gradients, and a tendency to drift from west 
to east in the mornings and the other way in the 
afternoons. The regular measurements of absorption 
in the ionosphere which have been made at certain 
stations, in addition to height and critical frequency, 
have been very valuable because the prevailing 
decrease in solar activity at the present phase of 
the sunspot cycle makes the characteristics of the 
absorbing regions in the ionosphere very complex, 
and this work helps considerably in forecasting lowest 
usable frequencies. Progress is reported in the 
development of apparatus for measuring the angle of 
elevation of downcoming signals at high frequencies ; 
this method of reception at oblique incidence is 
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designed to study propagation conditions at a distance 
and so supplement the information obtained by 
vertical soundings. 

A special feature of the work during 1952 was that | 
associated with the eclipses of February 25 and 
August 20 of that year, when in a comparatively few 
minutes the ionosphere goes through the cycle 
normally “experienced in twenty-four hours, though 
with the eclipse there are other, especially interest- 
ing, effects. The report gives many details of the 
results of the special expeditions sent out for the 
February eclipse to Khartoum (100 per cent eclipse) 
and to Ibadan (75 per cent); the results of the 
expedition for the August eclipse which was sent to 
the Falkland Islands (100 per cent) were not ready 
for publication. 

The main interest of the research in direction- 
finding is in that done at high frequencies, when the 
bearing errors arise mainly from irregularities in the 
structure of the ionosphere. Pulse signals are now 
used, and to examine the fine structure of the bearing 
changes the face of the cathode-ray direction-finder, 
which is of the U-Adcock type, is photographed at 
quarter-second intervals. Information is derived on 
the tilt of the ionosphere and also on the speed and 
direction of the irregularities, this latter being the same 
effect already mentioned in connexion with the 
investigation of the ionosphere. Direction-finding 
also played an important part in the observations of 
the eclipse expeditions. 

Another regular part of the Radio Research Board’s 
work, and one which it carries out in conjunction 
with other organizations all over the world, is the 
systematic investigation of atmospheric noise-levels 
in various parts of the world so as to build up 4 
prediction service in the range 2-5-20 Mc./s. A 
special feature is the extension of this work to 
low-frequencies in the range 15-500 ke./s., par- 
ticularly the measurement of the wave-forms of the 
noise and also the errors in its location at these low 
frequencies. 

In the study of materials of special interest for 
radio applications, the work on semiconductors has 
been mainly concerned with germanium and its char- 
acteristics as a diode—the dependence of current on 
temperature and voltage and also the noise spectrum 
in the range 0-1 c./s.-10 Mc./s. At the Imperial 
College of Science and Technology research has been 
conducted on the structure of certain ferrites in 
connexion with their ferromagnetic properties and on 
the structure of some double metal fluorides and 
certain oxides, which are of a modified perovskite 
form, with regard to their ferroelectric properties. 

Measuring technique is a necessary part of all the 
work that is done by the Board, and further progress 
is reported in the vital task of improving and extend- 
ing existing methods ; in particular, a field-strength 
set has been constructed for the range 500 kce./s.— 
20 Mc./s. and has been shown to be accurate at all 
the frequencies to within 2 db. The range covered 
by the field-strength equipment at Slough is sub- 
stantially continous from 12 ke./s. to 1,200 Mc./s. 
for both continuous-wave and pulse-modulated 
signals. In addition, research has been conducted in 
devising standards of power measurement, calibrated 
by reference to water calorimeters, for continuous 
waves at centimetre wave-lengths and for sources of 
noise such as black-body radiators and gas-discharge 
tubes. 


In conclusion, it must be mentioned that the 


Radio Research Board is still seriously concerned 
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with the lack of staff to meet the full requirements 
of its research programme. The prospects for 
augmentation in the near future, says the report, are 
not bright because of the shortage of suitably qualified 
research workers and also the limitations on recruit- 
ment in the Department of Scientific and Industrial 
Research as a whole ; on this latter point, however, 
it is to be hoped that the more recent alleviation of 
financial stringency in the Department will ease this 
problem of recruitment, and it will be interesting to 
see what future reports will have to say on this 
matter. 


COMMONWEALTH 
OBSERVATORY, CANBERRA 


REPORT FOR 1952 


N the report by the Commonwealth Astronomer of 

the -work of the Commonwealth Observatory for 
1952*, reference is made to a supplement to the 
previous annual report in which a detailed account 
was given of the bush-fire which burnt out the wing 
of the main building containing the workshop, as 
well as causing other damage. The present report 
indicates that this has been responsible for the sus- 
pension of some of the work, though fortunately in 
one case it was only temporary—an interruption of 
twenty-four hours was caused to the time signals 
until electric power was restored. The quartz oscil- 
lators and phonic motors were removed to a place of 
safety and, three days after the fire, signals (for 
which pendulum clocks had been used) were resumed 
from the quartz clocks. The zenith telescope was 
also damaged, but at the time of writing the report 
the bubble of the striding level had been replaced 
though observations were still suspended because of 
other damage which had not been made good. Owing 
to the staff position, routine solar observations have 
been discontinued; the Hale spectrohelioscope 
is on loan to the Division of Radiophysics, 
Sydney, of the Commonwealth Scientific and Indus- 
trial Research Organization, and the solar noise 
recorder has been returned to that Organization. 
Work on astrophysical investigations is dealt with 
under eight headings, such as monochromatic mag- 
nitudes, standard regions, cluster photometry, vari- 
able stars, extension of the Large Magellanic Cloud, 
etc. In this last case a photoelectric survey of the 
sky in the vicinity of the Large Magellanic Cloud 
has been commenced with the object of determining 
the extension of this object in the direction of the 
Galaxy. 

The mounting for the 74-in. reflector arrived at 
Mt. Stromlo early in April, and the foundations which 
were commenced in August have been laid and piers 
erected ; arrangements are in hand for the erection 
of the steel building which arrived in December, and 
the primary mirror, after completion and a test by 
the National Physical Laboratory, England, has been 
accepted. The axes of the 50-in. reflector are in 
position, with the plywood dome covering the 
instrument, and further progress with the erection 
of the instrument will now be possible. A Grubb 
20-in. equatorially mounted reflector was purchased 
from the estate of the late Mr. J. H. Catts and 

* Commonwealth Observatory, Canberra. Report of the Common- 


wealth Astronomer for the Year 1952. Pp. 5. (Canberra: Common- 
wealth Government Printer, 1952.) 
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removed from Sydney in April. The primary mirror 
was refigured and aluminized, and a new secondary 
Cassegrain mirror in ‘Pyrex’ was made and installed. 
An EMI photo-multiplier has been mounted on the 
telescope and a Brown recording potentiometer from 
the Yale-Columbia Southern Station has been lent, 
as @ result of which a very useful photoelectric 
installation is now available. 

It is satisfactory to know that the replacement of 
the fire-damaged machine tools has been practically 
completed, and since July the machines have been 
temporarily installed in the annexe to the 50-in. 
reflector dome. In the optical shop the grinding 
machine which was originally designed for the Great 
Melbourne Telescope was used to refigure the 20-in. 
reflector mirror, and a new Cassegrain secondary was 
made for the telescope. These and some smaller 
mirrors were aluminized. 

The dismantled 26-in. Yale—Columbia refractor 
arrived at Mt. Stromlo from Johannesburg in August 
and in temporary storage awaits the completion of 
the building and dome; the foundations of the 
building, which were commenced in August, together 
with the piers, floor and a large part of the adjoining 
office, have now been completed. 

Under the title of ‘‘Ionospheric Prediction Service” 
are included three sections. The first deals with 
publications, the regular issue of which has been 
maintained, as well as a special issue containing 
further data from Macquarie Island, now ready for 
distribution. Second is the account of stations, in 
which is recorded the progress at Hobart, Canberra 
and Townsville, where, although the recorder was 
brought into satisfactory operation, the site proved 
unsuitable and @ more satisfactory one has been 
leased on which work is in progress to erect buildings. 
The Division of Radiophysics will also establish 
equipment on this site for ionospheric investigations. 
Third are investigations: at Hobart studies on the 
phenomenon of triple splitting are being carried out, 
and at Mt. Stromlo methods for predicting dis- 
turbances are receiving attention. 

It is satisfactory to know that three new brick and 
six prefabricated residences have been completed at 
Mt. Stromlo during the year, all of them occupied, 
and that the Observatory buildings have been 
redecorated and minor portions of the fire-damaged 
structure repaired. Six publications were issued 
during the year, dealing with various aspects of the 
work at the Observatory. 


ATTEMPTED EXPERIMENTAL 
PRODUCTION OF IDENTICAL 
TWINS IN RABBITS 


By M. BROCHART 


School of Agriculture, Cambridge, and !nstitut National de la 
Recherche agronomique, France 


OST of the work on the artificial production of 
identical twins has been done on invertebrate 

or frog eggs. Mechanical means were used, par- 
ticularly the division of the frog egg with a hair. As 
a result of these trials, double monsters were mostly 
produced. With mammals, mechanical means were 
tried on the rat egg without success by Nicholas and 
Hallt. The main difficulty found by these authors 
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was to fix the egg, owing to the elasticity of the zona 
pellucida, which makes the egg behave like a very 
elastic ball. When fixation was achieved by applying 
suction with a capillary tube (the diameter of which 
was one-quarter the diameter of the egg) the egg 
was penetrated by another pipette in order to destroy 
one of the two blastomeres. The authors wanted to 
destroy one of the two blastomeres in order to 
obtain development of young from a single blasto- 
mere, the isolation of one blastomere being imposs- 
ible otherwise than by destruction of the other. 
Even so, it was felt that the undestroyed blastomere 
was also very frequently affected. Other workers 
(Herbst?, Holtfreter*, Moore* and Riinnstrém‘) have 
shown that it is possible to separate the blastomeres 
of invertebrate eggs by chemical means, leaving the 
pellucida intact. This was carried out mainly by 
substances depriving the egg of calcium. However, 
with such treatment, the ability of the blastomeres 
to divide disappears more or less quickly. A third 
possibility is the one tried by Nicholas and Hall’, 
who first dissolved the pellucida with hydrochloric 
acid in Ringer’s solution at pH 5, and then tried to 
separate the blastomeres. They did not succeed in 
this object, and had to destroy one blastomere in 
order to obtain the development of the remaining 
one. After transplantation of the single blastomere, 
development proceeded for a few days, after which 
resorption occurred. 

Practically nothing is known about the mechanism 
of natural development of twins. Hamlett* has 
shown that in the armadillo, in which production of 
twins is @ constant and species characteristic, the 
separation into several germinal areas of the 
embryonic material of the egg occurs at a rather 
late stage of development, after the formation of the 
amniotic cavity. According to Hamlett, twinning is 
a genetically controlled condition ; he believes that 
double monsters are due probably to abnormalities 
in the cell division or to uterine environmental 
conditions. 

A few experiments have been made using the 
following three main approaches: (1) mechanical 
separation of blastomeres, leaving the pellucida 
intact ; (2) chemical separation of the blastomeres 
leaving the pellucida intact; and (3) chemical 
dissolution of the pellucida. 

(1) Mechanical separation of blastomeres. Taking 
advantage of the fact that the zona pellucida can be 
considerably stretched by suction in a capillary tube 
with a constricted section (Karlsberg type of semi- 
automatic pipette—Fig. 1), attempts have been made 
to separate the blastomeres under a dissecting micro- 
scope control. This method would seem to be the 
most physiological one, as it leaves the blastomeres 
in their natural protective cover, to respond to the 
action of tubal contractions. The tubal transfer of 
isolated blastomeres seems very problematical. 

The main factor controlling the success of this 
technique is the recovery of ova at the most suitable 
stage of development, that is, the ‘dumb-bell’ stage. 
This exists for a short period just after the first 
cleavage division of the fertilized egg, as shown by 
Moore‘ in invertebrates. Later on, the surface of 
contact between the two blastomeres extends con- 
siderably ; the blastomeres assume a hemi-spherical 
shape, and are firmly joined together. No separation 
has been achieved at that stage. Owing to large 
individual time variations in the occurrence of 
fertilization and cleavage of the ova, it is not easy 
to obtain a regular supply of ova at the proper stage. 
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Fig. 1. Capillary tube for separation of blastomeres 


Furthermore, the operation in itself is delicate. The 
majority of the treated eggs have been lost or rup- 
tured through using too high a pressure. In such 
cases sometimes an apparently non-ruptured blasto- 
mere sticks to the outer surface of the zona, the 
other remaining intact inside the pellucida. How- 
ever, more often, in cases of rupture of the pellucida, 
either one blastomere or both are destroyed. 

Out of three eggs treated in this way, and trans- 
planted into one doe, one normal implantation site 
was observed thirteen days after transplantation, 
but resorption occurred a few days later. In culture, 
a few treated eggs divided from the two- to the 
four-cell stage. Concerning the nature of the structure 
which may unite the blastomeres, Moore‘ thinks that 
in sea-urchin eggs, protoplasmic bridges—remnants 
of the spindles of the cell division—unite the blasto- 
meres. However, this structure, if it exists at all in 
rabbit eggs, is not visible under the ordinary micro- 
scope. Some evidence of its existence is furnished 
by the fact that mechanically separated blastomeres 
sometimes reunite very quickly. This may be due to 
the permanency of an elastic structure still unrup- 
tured by insufficient stretching. 

(2) Chemical separation of the blastomeres. By 
using ‘Versene’ (a calcium-binding agent), on the 
advice of Mrs. Mann, at a concentration of M/25 in 
Ringer’s solution (higher concentrations are not 
effective), diluted 1 : 1 with rabbit serum, blastomeres 
become separated after 3 hr. at 38° C. They assume 
a round shape, contract in volume, but do not show 
any further division when returned to normal 
Ringer-serum and cultured. The same result was 
obtained after 3 hr. at 38° C. with a medium made 
with 1 part of trisodium citrate (dihydrate 3-5 per 
cent) and 3 parts of serum. The blastomeres assume 
a hemi-spherical shape, without contraction, which 
shows that this medium is less toxic than the previous 
one (Fig. 2). Slight alcalinization of the citrate 
medium to pH 9-0 with N/10 sodium hydroxide 
accelerates the separation. However, the power to 
divide is destroyed in both cases. It is difficult to 
assess whether the structures uniting the blastomeres 
are dissolved or just modified in their physical 
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structure. The fact that in returning the treated 
eggs to the Ringer-serum rapid reunification of the 
blastomeres was sometimes induced seems to indicate 
that the second possibility is the more likely one. 

(3) Chemical dissolution of the zona pellucida. 
Hydrochloric acid, as used by Nicholas and Hall’, has 
been tried without success. A recent paper by 
Braden’ shows that the dissolution of the rabbit 
pellucida needs a lower pH than for the rat. No 
separation of blastomeres, however, was observed 
even with very low pH. Hydrogen peroxide and 
ascorbic acid, which are, according to Braden, the 
most active reagents on the pellucida, had a very 
drastic action on the blastomeres, but did not separate 
them. Proteolytic agents were not tried, since Pincus® 
has shown that trypsine is very harmful to the 
blastomeres. 

These experiments were performed on a small 
number of ova, obtained from some fifteen super- 
ovulated does. The results obtained, therefore, 
represent not more than a preliminary approach to 
the problem. The most promising technique appears 
to be the mechanical one, provided enough ova can 
be secured at the proper stage of development. The 
fact that one needs the proper stage in development 
of the ovum to work with may well be the most 
important result of these trials. 

Some improvements in the technique itself would 
probably lead to a higher rate of success in separating 
the blastomeres. The chemical or enzymatic actions 
are drastic. Even if a dissolution of the pellucida 
could be obtained without doing much harm to the 
blastomeres, it seems that the structure uniting the 
blastomeres is different in its chemical composition 
from the pellucida, and so is not affected by the 
same reagents. The main problem seems, therefore, 
to be not the dissolution of the pellucida, but first 
the separation of the blastomeres. The fundamental 
problem, however, which is the discovery of the time 
at which the division of the eggs occurs in normal 
twinning, remains unsolved. There is no definite 
evidence that the two-celled rabbit egg is the most 
suitable material for this work. (Sept. 21. 
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OXIDATIVE ACTIVITY OF 
PARTICLES PREPARED FROM THE 
SPADIX OF ARUM MACULATUM 


By Dr. D. P. HACKETT and Dr. E. W. SIMON 
Dept. of Botany, King’s College, London 


HE spadix of Arwm maculatum is characterized 
by an unusually rapid respiratory rate. Further, 
James and Beevers! have shown that cell-free homo- 
genates prepared from the spadix can carry out a 
vigorous oxygen uptake and carbon dioxide output. 
Now it has been established that much of the 


enzyme activity responsible for the Krebs tricarb- 
oxylic acid cycle and for terminal oxidations in 
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various plant and animal tissues is localized in a 
particulate fraction of the cytoplasm. The present 
communication is concerned with the oxidative act- 
ivities of particles prepared from Arum spadix 
homogenates by differential centrifugation. 

Material was collected from plants (Arum macu- 
latum) growing wild and was stored, if necessary, at 
about 10° C. Only the sterile region of the spadix 
was used, and no attempt was made to correlate 
enzymatic activity with specific developmental 
stages. Preparative methods were based on those 
outlined by Millerd et al.2.. A known weight of spadix 
tissue (usually 10 gm.) was cut into small pieces and 
ground in a glass mortar with about 10 ml. of a 
medium composed of 0:05 M phosphate buffer at 
pH 7-1, 0-2 M sucrose and 0-001 M magnesium 
sulphate. The creamy homogenate was strained 
through muslin and centrifuged at 800 x g for five 
minutes, during which large quantities of starch were 
precipitated. The supernatant was then centrifuged 
at 24,000 x g for twenty minutes. In order to wash 
the residue, it was resuspended with the aid of a 
glass homogenizer in 25 ml. of the medium and then 
centrifuged at 24,000 x g for twenty minutes. The 
washed residue was resuspended in about 6 ml. of 
the medium. 0-5 ml. of this suspension was used as 
the enzyme in each manometer flask. All the above 
operations were carried out in a cold room main- 
tained at 0-2° C. Gas exchange was measured at 
30° C. using the conventional Warburg manometric 
techniques. Nitrogen was determined on separate 
aliquots of enzyme suspension by Nesslerization 
following Kjeldahl digestion. 

Preliminary experiments were carried out to 
ascertain whether the rapid oxygen uptake by cell- 
free extracts is, in fact, due to a particulate fraction 
of the homogenate. In the presence of added «-keto- 
glutarate, the oxygen uptake of unwashed particles 
during an initial 25-min. period was equal to 60 per 
cent of the oxygen uptake of an equivalent amount 
of whole homogenate. Whereas the oxygen uptake 
of the homogenate remains roughly constant for two 
hours, the oxidation by unwashed particles falls off 
markedly after the first half-hour. Washing the 
particles does not diminish their initial oxidative 
capacity but does result in an even more rapid 
falling off of the oxygen uptake. There appeared to 
be little difference in the «-ketoglutarate oxidation 
by particles brought down at 8,400 x g (about the 
acceleration commonly used to prepare mitochondria) 
and at 24,000 x g, although the latter were slightly 
more active. 

Table 1 gives data from one experiment showing 
the gas exchange during the oxidation of three acids 
by washed particles. 
enzyme suspension is relatively slow in the absence 
of added substrate, and extremely rapid in the 
presence of citrate, «-ketoglutarate and succinate. 


Table 1. Oxidation of organic acids by washed Arum particles. Final 
concentrations as follows: substrate, 2 x 10% M; phosphate buffer 
at pH 7-1,5 x 10°* M; sucrose, 2 x 101M; MgSO,,1 x 10° M: 
adenosine triphosphate, 4 x 10°* M. Total volume, 1-65 m1., including 
0-5 ml. enzyme suspension containing 0-76 mgm. nitrogen. (is 
exchange measured for one hour. Qgas (N) = wl. gas/hr./mgm. N. 














Substrate 0, co, R.Q. 
None 88 a — 
Citrate 1,005 1,310 1-30 
| a-Ketoglutarate 1,040 1,200 1-15 
| Succinate 818 —_ 0-38* 





* Value determined in separate experiment 
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Table 2. Catalytic effect of malate on pyruvate oxidation. Addenda 
as for Table 1. 0-5 ml. enzyme suspension containing 0-54 mgm. 
nitrogen per vessel. Qo, (N) = ul. O,/hr./mgm. N. 

Substrate | Qoz (N) 
None 41 
Malate, 2 x 10°* M 56 
Malate, 2 x 107? M 148 
Pyruvate, 2 x 10% M 78 
Pyruvate, 2 x 10°* M, and malate, 2 x 10° M 538 


R.Q. for malate-sparked pyruvate oxidation 1-12 


With the latter two acids, the rate of oxidation 
during the initial 20-minute period was several times 
greater than in the final 20-minute interval, whereas 
with citrate the rate was roughly halved during the 
hour. In two other experiments with a-ketoglutarate, 
Qo: (N) values of 2,140 and 2,000 were calculated on 
the basis of the rate during the initial ten and fifteen 
minutes respectively. 

Without determining the actual substrate changes, 
it is difficult to assess the contributions of individual 
reactions to the uptake of oxygen. It appears likely 
that the very rapid oxidation of a-ketoglutarate and 
of succinate represent primarily a conversion of these 
substrates to fumarate and malate (see Krebs et al.*). 
This would account for the respiratory quotient 
(R.Q.) of roughly 1 with «-ketoglutarate and the low 
value found with succinate. 

In order to determine whether the Krebs tri- 
carboxylic acid cycle is operative in these particles, 
the effect of small amounts of these acids on pyruvate 
oxidation was examined. Table 2 shows that a 
concentration of malate which by itself had very 
little effect on oxygen uptake greatly accelerated the 
oxidation of pyruvate. The R.Q. of 1-12 corresponds 
closely to the value for the complete oxidation of 
pyruvate. The table also shows that malate in higher 
concentration and pyruvate alone are oxidized at a 
slow rate. Similar catalytic effects of four other 
acids are shown in Table 3. In all cases, low con- 
centrations of the acids caused at least a 7-fold 
increase in the rate of pyruvate oxidation. 

In all the above experiments, magnesium ions 
and adenosine triphosphate were incorporated as co- 
factors. James and Beevers! showed that adenosine 
triphosphate stimulated the respiration of whole 
homogenate ; with washed particles, the addition of 
4 x 10-* M adenosine triphosphate caused, in one 
experirment, a 50, per cent increase in the rate of 
«-ketoglutarate oxidation. Experiments with par- 
ticles prepared in a magnesium-free medium showed 
that this ion greatly promotes oxygen uptake in the 
presence of a-ketoglutarate, the optimal magnesium 
concentration being near 1 10-2 M. This sur- 
prisingly high concentration is in contrast with the 
optimal values for other systems, such as mung bean 
mitochondria‘. 

Diphosphopyridine nucleotide was also tested as a 
co-factor. The presence of this co-factor greatly 





Table 3. Catalytic effect of Krebs cycle acids on pyruvate oxidation. 
Addenda as for Table 1. 0-5 ml. enzyme suspension per vessel. 
Qo, = ul. O,/hr./vessel 

| | Qo», acid plus 

Acid Qo,, acid 2x10°*M 

| pyruvate 

Pyruvate, 2 x 10? M | 74 = 
| Citrate,2 x 10° M | 143 603 
1-Ketoglutarate, 2 x 10-* M 48 545 
Succinate, 2 x 10°? M 42 560 
Fumarate, 2 x 107? M | 30 613 





Endogenous Qo, = 25 
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stimulated both «-ketoglutarate oxidation and «-keto- 
glutarate-sparked pyruvate oxidation. Concentra- 
tions between 3 x 10-5 and 1x 10-? M = gave 
increasing degrees of stimulation. Diphosphopyridine 
nucleotide prevents the rapid fall in oxygen uptake 
with time by maintaining the oxidative capacity of 
the particles at a high Jevel. 2 x 10-? M nicotin- 
amide, both in the presence and absence of added 
diphosphopyridine nucleotide, caused similar pro- 
motions of the oxygen uptake. Such an effect would 
be expected if this substance was acting as an 
inhibitor of diphosphopyridine nucleotidase'. 

An integrated Krebs cycle has been shown to be 
localized in particles obtained from tissues of mung 
bean”, white lupine*, pea’ and cauliflower*. A similar 
localization has now been demonstrated for the spadix 
of Arum. The rates of oxygen uptake, per mgm. 
nitrogen, by Arum particles are greater—and in 
some cases several times greater—than those reported 
for mung bean, white lupine or cauliflower. It is 
interesting in this connexion that Laties* obtained a 
Qoz (N) of 1,440 with cauliflower mitochondria when 
glucose and hexokinase were added to the reaction 
mixture, that is, under conditions where the rate 
could not be controlled by the concentration of 
acceptors of energy-rich phosphate. It might be that 
the rapid oxygen uptake of Arum particles is 
associated with a relatively inefficient phosphoryla- 
tion mechanism ; but the opposite situation is also 
possible, in which phosphorylation is efficient and 
the rapid oxygen uptake reflects a high degree of 
synthetic activity in the preparation®!®, 

Preliminary determinations of the phosphorus/ 
oxygen ratio were made by measuring the disappear- 
ance of inorganic phosphate in the presence of 
«-ketoglutarate and 1 x 10-* M fluoride. In no case 
did this ratio exceed 0-2. However, subsequent ex- 
periments showed that the preparations had an active 
adenosine triphosphatase which was relatively in- 
sensitive to fluoride, being inhibited about 25 per 
cent by 3 x 10-?M and only 50 per cent by 
1 x 10-1 M fluoride. 

James and Beevers! have provided strong evidence 
that the terminal oxidase of the respiration of Arum 
spadix is a flavoprotein, rather than a metallo- 
enzyme as might have been expected. In this con- 
nexion, it is remarkable that we have obtained a 
rapid oxidation of succinate by particulate prepara- 
tions, since the only known mechanism for the 
oxidation of succinate is through the cytochrome 
system!!, 

We hope to investigate further the mechanisms of 
oxidation and phosphorylation by these particles. 
This work was carried out during the tenure of a 
Lilly Research Laboratories fellowship in the Natural 
Sciences of the National Research Council, U.S.A. 
(D. P. H.), and a senior studentship awarded by the 
Royal Commission for the Exhibition of 1851 
(E. W.S.). [Sept. 25. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Position and Identification of a Bright 
Extended Radio Source in Gemini 


OBSERVATIONS made at Cambridge with a new 
interferometric radio telescopet working on a wave- 
length of 3-7 m. have shown the existence of an 
intense radio source of large diameter in the con- 
stellation of Gemini. This source (06-01) had been 
detected in a previous survey* with an interferometric 
arrangement; but it had not been possible to de- 
termine its position accurately, partly because the 
resolving power was too great to give a good response 
with a source of this size and partly because the gain 
of the aerial was too small. In the present investiga- 
tion, observations were made with a number of differ- 
ent resolving powers, and it was possible to determine 
both the position of the source and the distribution 
of brightness across it. 

Observations were made with phase-switched 
interferometers in the way described by Ryle*. On 
a wave-length of 3-7 m., apertures of 124 on a north— 
south axis and between 6 A and 157 ) on an east-west 
axis were used. P. A. O’Brien‘ also made observa- 
tions on a wave-length of 7-9 m. using several 
apertures between 7 ( and 49 ( on an east—west axis. 
Ryle*® has shown how the position of a source can 
be found from the records obtained with a phase- 
switched interferometer, and he has also shown that 
the recorded amplitudes obtained with different 
resolving powers are proportional to the terms of the 
Fourier transform of the strip distribution of bright- 
ness across the source. 

The most accurate measurements of the position 
were made with the 12, aperture and the results 
obtained were : 


R.A. 06h. 13m. 37s. 
Dec. + 22° 38’ + 5’ 


The collimation error of the system was determined 
from observations of the intense radio source in 
Taurus, the ‘Crab’ nebula. The previous observations 
of the Gemini source” were inaccurate in declination, 
and, because of the inclination of the interferometer 
axis to the meridian, the limits of error in R.A. were 
also large. If the new value of the declination is used 
for determining the correct R.A. from the original 
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Fig. 2. Radial distribution of brightness 


data, the R.A. is calculated to be 06h. 12-5m. + 2m., 
which confirms the identity of the above source 
with 06-01. 

Fig. 1 shows the relation between the recorded 
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amplitude and the aperture of the interferometer. F 


This shows that the distribution of brightness is the 


same at the two wave-lengths. The radial distribu. 
tion derived on the assumption that the source has 
circular symmetry is shown in Fig. 2. The displaced © 
zero, corresponding to the large observed amplitudes © 
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at small resolving powers, is probably caused by the 7 
general galactic structure in the region. The total © 











intensities observed at 3-7 m. and 7-9 m. are 42 x 10-*5 ~ 
and 65 x 10-*5 watts m.-* (c./s.)-! respectively. 

The radio position lies at the centre of the mass 
of nebulosity corresponding to [0 443, the catalogue 
position of which is given as R.A. 06h. 13.4m., 
Dec. + 22° (1950). The best published reproduction 
of this is in E. E. Barnard’s ‘Photographic Atlas © 
of Selected Regions of the Milky Way”’ (1927), Plate 9, 
although this shows clearly only the ‘‘faint, narrow, © 
curved” arch described in the Index Catalogue, ~ 
lying some 1-6 m. to the east and slightly north of the 
Catalogue position. 

A photograph of the region taken in red light with ~ 
the 48-in. Schmidt at Palomar in the course of the 
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National Geographic Society—Palomar Observatory © 
sky survey, and kindly supplied by Dr. R. Minkowski, 7 
shows the true nature of the object. The nebulosity © 
is contained in an approximately circular region of 

24-5’ radius, centred at R.A. 06h. 13m. 40s., Dec. 
+ 22° 30’ (1950). This radius is shown as a dotted 
line on Fig. 2. The nebulosity is concentrated in a 
bright arch on the north-following side, and a system ~ 
of fainter arches on the south-preceding side, of the © 
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Fig. 3. Radio source and field of 10443 
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> XY being some unspecified atmospheric constituent. 


= centration of normal nitrogen molecules [N, (X!Z,) ]. 
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- radio position; the arches are composed of systems 
| of sharply defined filaments. The general distribution 
of the nebulosity in relation to the probable errors 

of the radio source is shown in Fig. 3. 
| The system is strikingly similar both in shape and 

structure to the larger double-loop system of NGC 

6960 and NGC 6992 in Cygnus, and although no 
| optical spectra of the Gemini loops are yet available 
to confirm this similarity, both a search for radio 
emission from the Cygnus loops and further optical 
studies of galactic nebule of this type might yield 
additional information about the nature of the galactic 
radio sources. 

The radio observations were carried out as part 
of a programme of research supported in the Cavendish 
Laboratory by the Department of Scientific and 
Industrial Research, to which one of us (J. E. B.) 
| jis indebted for a maintenance allowance. We are 
: also grateful to Mr. P. A. O’Brien for permission to 
use his unpublished results. 
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J. E. Batpwin 
Cavendish Laboratory, 
Free School Lane, 
Cambridge. 
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D. W. DEwHrIRST 
The Observatories, 
Madingley Road, 
Cambridge. 
Dec. 16. 


' Ryle, M., and Hewish, A. (in preparation). 

‘Ryle, M., Smith, F. G., and Elsmore, B., Mon. Not. Roy. Astro. Soc., 
110, 508 (1950). 

Ryle, M., Proc. Roy. Soc., A. 211, 351 (1952). 

‘O’Brien, P. A. (private communication). 





Recombination in the F-Layers 


SoME years ago, Bates and Massey’, after showing 
the influence of negative ion reactions to be unim- 
portant, suggested that dissociative recombination 
is the fundamental process responsible for removing 
electrons from the Z-layer ; and later they? suggested 
that the mechanism might also be effective in the 
D-layer. Recent experimental’ and theoretical* work 
indicates that the recombination coefficient is prob- 
ably of the required high magnitude. The F-layers 
* are at least partially, and perhaps mainly, due to 
the photo-ionization of atomic oxygen, so it is not 
immediately obvious that dissociative recombination 
can be operative in them. However, Bates and 
Massey! tentatively proposed that the necessary 
» molecular ions are formed through charge transfer 
> collisions : 
O+ 


gd 


AY => Oa: Ao, (1) 
In a communication in Nature, Banerji> has sought 
to identify XY as metastable nitrogen, which he 


supposes reacts through : 
Ot (4S) + N, (A*Zy) > N,+ (X?*Z,) 








+ O (4S) + 
~0-0l eV. (2) 
>It may be noted that this process is rather more 
/ complicated than ordinary charge transfer, since a 
+ system in the 48 state cannot be obtained by merely 
) adding an electron to a system in the ‘4S state. 
Arbitrarily assuming the rate coefficient to be as 
> great as 10-14 cm.*/sec., Banerji finds the required 
concentration [N, (A*X,)] is of order 10?/cm.°, 
which he points out is some 2 x 10-* times the con- 
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He claims that this high degree of excitation could be 
maintained during the day by the action of solar 
radiation : 

N, (X12Z,) + hv > N, (A*2Xy). (3) 
In fact, however, we have that [N, (A®X,) ]/[N, (X!Z,)] 
is given by: 

F = (rw4lox) Q exp. (—hv/kT), (4) 
where r is a number, smaller than unity, which 
allows for collisional deactivation and for the differ- 
ence between the Franck—-Condon factors of the 
upward and downward transitions ; the w’s are the 
statistical weights of the states indicated; © is the 
solar dilution factor ; and 7' is the effective tempera- 
ture of the sun at the frequency v concerned in the 
transition. Neglecting r and taking 7’ to be 6,000° K. 
(which rocket measurements show is @ gross over- 
estimate’), we find on substituting in (4) that F is 
10-1° or less, which is far below the 2 x 10-* required. 
Quite apart from this, it may be mentioned that if 
[N, (A*X,) ] were as large as proposed, the First 
Positive System would appear prominently in the 
twilight air-glow due to resonance scattering’. It is 
concluded, therefore, that the hypothesis under 
discussion is unacceptable. 

I am indebted to Prof. D. R. Bates for helpful 
discussions. 
A. L. STEWART 
Department of Applied Mathematics, 
The Queen’s University, 
Belfast. 
Dec. 2. 


1 Bates, D. R., and Massey, H. S. W., Proc. Roy. Soc., A, 192, 1 (1947). 

* Bates, D. R., and Massey, H. S. W., J. Terr. and Atmos. Elect., 2, 
253 (1952). 

* Biondi, A., and Brown, S. C., Phys. Rev., 76, 1697 (1949). 

‘ Bates, D. R., Phys. Rev., 78, 492 (1950). 

5 Banerji, R. B., Nature, 172, 953 (1953). 

* Johnson, F. S., Purcell, J. P., Tousey, R., and Wilson, N., Proc. 
Rocket Conf. at Oxford (to be published as a supplement of 
J. Terr. and Atmos. Elect.). 

7 Bates, D. R.. and Witherspoon, A. E., Mon. Not. Roy. Astro. Soc., 
112, 101 (1952). 


Polarization of Radar Echoes from 
Meteorological Precipitation 


MeastrEMENTS on the polarization of radio waves 
reflected from meteorological precipitation are some- 
times handicapped by limitations of the investigating 
radar, and this is particularly so in the case of so- 
called circularly polarized radars. In practice, all 
radars radiate an elliptically polarized wave, and it 
can be shown that a perfectly spherical target will 
appear to produce two orthogonally polarized circular 
components differing in magnitude by 40 dB. if the 
voltage ellipticity ratio of the radiated wave is 0-99, 
and by 20 dB. if the ellipticity ratio is 0-9. This 
sets a limit to the accuracy obtainable in field 
measurements. 

A novel type of circularly polarized radar has been 
constructed, working on a wave-length of 3-2 cm., in 
which particular care has been taken that the 
polarization parameters are accurately known and 
controlled (0-99 on transmission and 0-95 on recep- 
tion), and in addition steps have been taken to 
eliminate the spurious signal due to departures from 
circularity in the system. This is achieved by means 
of a grating in the wave-guide, which separates the 
incoming signals into two orthogonal circular com- 
ponents; these can be used simultaneously in a 
bridge system, and may also be combined at inter- 
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mediate frequency with suitably adjusted phase and 
amplitude to select or reject any chosen plane or 
elliptically polarized component of a complex echo. 
By making the selected elliptical component ortho- 
gonal to that transmitted, error signals produced in 
the radar can be reduced to a level of — 50 dB. for 
point targets but probably no better than — 40 dB. 
for diffuse targets, since the ellipticity degenerates to 
0-95 in the skirts of the aerial polar diagram. I shall 
refer to this channel as the corrected channel. 

The equipment also has facilities for radiating any 
chosen plane polarization and comparing simul- 
taneously the parallel and perpendicular components 
of the echo. The limit of accuracy of this facility is 
— 28 dB., being the magnitude of the cross-polarized 
component transmitted. Measurements on various 
types of precipitation are shown in Table 1. 


Table 1 





Ratio of orthogonal circular 
components 





| Type of precipitation — 
| Uncorrected Corrected 
channel (dB.) | channel (dB.) 





(a) up to 35 } 
(b) 20 

(c) 
(d) 


(e) 
(9) 


Widespread gentle rain 
Melting band above (a) 2 
Normal rain 26-28 26-28 
Melting band above (c) 17 17 
Heavy thunder showers 
Melting band above (+) 
Fine snow (one measure- 
ment) 


up to 30 
248) 


13-17 13-17 


26 Not operating 





The figures agree reasonably well with those pre- 
dicted in the case of widespread gentle rain ; but for 
larger particles of precipitation, it is clear that there 
is appreciable departure from sphericity, becoming 
worse with increasing particle-size. It is not possible 
to assign limits to most of the results, because of the 
variation in conditions and rates of precipitation ; 
and different discrete showers seen simultaneously 
gave appreciably different results. The principal 
limitation on accuracy was the reduction of the rain 
signal to a level comparable to that of the receiver 
noise ; but additional limitations were imposed by 
the minimum usable range of one mile and by the 
possibility of specular reflexion from wet ground near 
the transmitter when working at low angles of 
elevation. 

A number of measurements were also made of the 
melting band using plane polarization, and the sup- 
pression of the orthogonal component was of the 
order of 2 dB. better than the figures in the table. 
This agrees reasonably well with the theoretical 
difference of 3 dB. to be expected from a target 
behaving as a randomly orientated collection of 
dipoles. 

Our results, therefore, are not inconsistent with 
those of Browne!, except in the greater spread of our 
readings, which we are satisfied is a function of the 
nature of the precipitation over some months. Browne, 
looking vertically, compared with our oblique trans- 
mission, gives a more detailed investigation into two 
separate rain storms. 

Acknowledgment is made to the Chief Scientist, 
Ministry of Supply, for permission to publish this 
communication. 

I. M. Hunter 

Radar Research Establishment, 

Ministry of Supply, 
Great: Malvern, Worcs. 
Oct. 2. 


Browne, I. C., and Robinson, N. P., Nature, 170, 1078 (1952). 
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Temperature Distribution along a Wire 
Electrically Heated in vacuo 


Tue distribution of temperature along a thin rod 
or wire electrically heated in vacuo has been studied 
both theoretically and experimentally by several 
authors. A knowledge of this distribution is of 
practical importance in connexion with the design 
of sealed-in heating elements for thermionic or 
illumination purposes, and also otherwise. 

The distribution is determined uniquely by three 
parameters, which for convenience may be taken to 
be (1) the temperature 7) at the centre of the rod, 
(2) the temperature J', to which 7; tends as the 
length of the rod is increased indefinitely, the heat- 
ing current being kept constant, and (3) a simple 
2 peo 
5 xw’ 
ductivity, o is the Stefan constant of radiation, 
e is the total (as distinguished from spectral) emis- 
sivity from the surface, and p and w are the peri- 
meter ‘and the area respectively of the cross-section 
of the rod. The effect of the radiations from the 
surrounding walls is wholly accounted for by their 
effect on T'm. 

The temperature distribution is given by an integral 
which can be readily formulated. It is found, how- 


constant a = where x is the thermal con- 


ever, that the integration cannot be done directly, 7 


and it has therefore been done numerically by previous 
workers. The purpose of this communication is to 
report that the integrand can be expanded as a 
power series, and the integration can be done term 
by term. The resulting series is found to be rapidly 
convergent, and may therefore be used convenient]) 
for computation, the first few terms being quite 
adequate for this purpose. It is found that the rod 
divides itself naturally into two regions, region 4 
in the middle corresponding to 0 << t <t,, and region 
B corresponding to t > t,, where ¢ is the drop in 
temperature as compared with that at the centre 
of the rod, and t, = (T'm* — T/*)/{2T;). The power 
series into which the distribution integral may be 
expanded is different in the two regions, but the 
transition from one to the other is continuous, and 
hence either series can be used close to the boundary 
separating A and B. 

The temperature variation in region A is found to 
be parabolic, and it is practically independent of the 
temperature coefficients of x, pe and e, where 9 is the 
specific resistance of the rod. When the rod is too 
short to have any B-region at all, the expressions 


become particularly simple, including the expression | — 


for T; as @ function of the length of the rod. 

The distribution of temperature in an infinitely 
long rod is obtained readily. The distribution in the 
B-region of a finite rod is found to be practically the 
same as in the corresponding end region of an in- 
finitely long rod, the discrepancy between the two 
increasing progressively as one approaches the upper 
limit of B in the finite rod, but remaining quite small 


at this limit, even for a short rod. The effect of the 5 
finite temperature coefficients of x, p and e¢ on the 


temperature distribution in the B-region can also 
be taken into account in a simple manner. 

The well-known logarithmic formula for the tem- 
perature variation near the centre, usually derived 


on the basis t < T'm, is found to have a much wider ‘ 
applicability, extending far into the B-region even | 
in short rods. The criterion for its validity is found — 


is a much les 


to be ¢t/(2logt)<<Tm, which 
Pie My. Wie So The additive 


stringent condition than t < Tp. 
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constant in the logarithmic formula, which in the 
usual derivation has to be left undetermined, is also 
evaluated now. 

Experimental results are available for the tem- 
perature distribution in tungsten filaments and in 
thin rods of Acheson graphite, but the lengths used 
are so great that 7 approximates closely to J'm in 


these measurements. Hence these measurements 
have been extended by us to shorter lengths, and 
also to wires of platinum and a few other metals. 
The observations verify in detail the results deduced 
theoretically. 

An account of some of these investigations is in 
course of publication in the Proceedings of the Royal 
Society. 

K. S. KrisHNAN 
S. C. Jain 


National Physical Laboratory of India, 
New Delhi. 
Nov. 12. 


Light Scattering by Very Large Molecules: 
Application of Transmission Method to 
Actomyosin 


In estimating the size of very large colourless 
molecules by light scattering, according to the 
transmission method!, the following relationships are 
relevant : 





+ = (L/L) loged o/J (1) 

(t He), > 0 MQ ix», (2) 

(t/Hc)}= ° = M (3) 

H = 32m (u-te)’ 2 and Hit = H’ (4) 

3Nit \ F 

-dlogt2. 9 | dlogH’ _ dlog Qa. 
~dloga dlogih “dlogh 

4— 8 (5) 

d log Qtneor/d log 2 = 8’, (6) 


where t is the turbidity of the solution to be tested, 
lis the optical path-length, J and J, are the intensities 
of incident and transmitted light, c is the solute 
concentration, 4 is the wave-length of light, M is the 
weight average molecular weight of the solute, N is 
Avogadro’s number, » and yu, are the refractive 
indices of solution and solvent, Qexp. and Qtheor. are 
the particle dissipation factors, the former to be 
the wave-length dependence of 
turbidity and refractivity and the latter from 
analytical expressions due to Doty and Steiner! and 
Bueche, Debye and Cashin*. The dependence of 8’ on 
molecular dimensions is shown in Fig. 1 ; the limiting 
values, B{,, are respectively 2-0, 1-7, 1-45 and 1-0 
for spheres, monodisperse coils, polydisperse coils and 
thin rods. It will be seen that a comparison between 


| $ and 8% gives information regarding the shape of 


sufficiently large scattering particles. The approxim- 
ate value of M for such solutes can be obtained from 
(3), in conjunction with an extrapolation method 
proposed by Cashin and Debye’, in which (He/+)? , 
1s plotted against (u../A)*, thereby enabling an estima- 


NATURE 














167 
25F 
= 2-0. eminent 2 
iT a 
~< 
w 3 
7 15F 4 
a 
S1-0 
e 
& 
~ 0-6 
0 i l l l i 1 l { 
0 20 40 60 80 


Particle dimension R, Z or D (10~* cm.) 


Fig. 1. d log Qtheor./d log 4 = f’ (see equation 6) versus particle 
dimension 


D = diameter of sphere; R=root mean square distance 
between ends of coiled chain; Z = length of thin rod. 
(1) Thin rod; (2) sphere; (3) monodisperse coil; (4) poly- 


disperse coil. The analytical expressions for (1)-(3) are given 
by Bueche, Debye and Cashin (ref. 2); the expression for (4) is 
due to Doty and Steiner (ref. 1) 


tion of the intercept for (119/A 


)? = 0. Inserting the 
reciprocal of this intercept in (2) 


leads to | ae and 
comparison of this with .. enables one to com- 
pute the order of magnitude of the 
dimension. 

This method has been used to investigate some 
properties of actomyosin in dilute solution. The 
results relate to a material made according to Singher 
and Meister‘; it is not suggested that this protein 
and actomyosins made by other techniques are char- 
acterized by similar molecular size and shape, or 
that the present conclusions are of relevance for the 
problem of protein structure in concentrated solution 
or in the dry state. The actomyosin sols were purified, 
to constant turbidity, by a combined high-speed 
centrifugation and filtration technique to be described 
elsewhere. Results of turbidity measurements, made 
at least at five wave-lengths in the range 350-700 my, 
and of refractivity determinations are given in Table 1. 
In runs 3-9 the ash content of actomyosin had been 
reduced to less than 0-02 per cent by treatment with 
ion-exchange resins; the buffers A, B and C con- 
tained respectively potassium chloride, potassium 
phosphates; potassium chloride, potassium bicarb- 
onate ; and potassium acetate, acetic acid. 

The mean of the values of M, column 5, is (2 + 1) x 
10° and that of the 8 values, column 6, is 1-7 + 0:3, 
which is not compatible with 8’ (rod) and can only 
be reconciled with graphs 2, 3 and 4 of Fig. 1 if 
D> 8 x 10-5 cm. for spheres ; > 15 x 10° cm. 
for monodisperse coils; R > 40 x 10-5 cm. for poly- 
disperse coils. ll decreases with increasing mole- 


molecular 


Table 1. TURBIDITY AND REFRACTIVITY MEASUREMENTS 


























| | Wt. Q? 
average exp. 
Ref. | Solvent | pH Ionic mol. B (A=589 
No. strength | weight my) 
x 107° 

1 | Buffer A | 6-46| 0-537 | 241 |1-840-3 | 0-13+0-05 

2 | Buffer B| 8-26} 0-540 241 1-5£0-3 | 0-19 +0-08 | 

3 | Water 4-08 — 1-34-0-4] 1-7+0-3 | 0-:18+0-05 | 

4 | Water 4-26 — |1-4+40-5] 1-6+0-3 | 0-18+0-06 | 

5 | Buffer C | 4-00} 0-100 | 3041-0] 2-0+0-4 | 0-10+0-03 | 

6 | Buffer A|6-46| 0-537 | 2-040-5] 1-7+0-3 | 0-:12+0-04 

7 suffer B | 8-26/ 0-540 | 2-040-5/ 1-8+0-3 | 0-12+0-04 

8 | Water 7-88 — 2040-5] 1-8+0-3 | 0-1740-04 

9 | Water 8-88 — 2040-5] 1-:740-3 | 0-1340-04 
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cular dimension and, therefore, the lower limits of 


D and R require upper limits of Q/,.or, By plotting 
Qtheor, (4 = 589 my) against the size of the scattering 
particle, the following upper limits are obtained : 


Qtheor. < 0-08 (sphere) (7) 
Qtheor, < 0-03 (monodisperse coil). (8) 
Qtheor. < 0-25 (polydisperse coil). (9) 


Qa. (A = 589 my) is 0-14 + 0-04 (mean of figures 
in last column of Table 1), which is only compatible 
with (9), the sphere and monodisperse coil models 
being ruled out. Comparison of Qexp. with the 
appropriate value of Qtheor. shows that R, the root 
mean square end-to-end distance of this actomyosin, 
is (60 + 10) x 10-5 cm. 

M. L. R. HARKNESS 

A. WASSERMANN 


William Ramsay and Ralph Forster Laboratories, 
University College, 
London, W.C.1. 
Oct. 6. 


1 Doty and Steiner, J. Chem. Phys., 18, 1214 (1950). 

= J. Chem. Phys., 19, 803 (1951). 

* Phys. Rev., 75, 1807 (1949). 

*J. Biol. Chem., 159, 419 (1945). 
University. 


Singher, Ph.D. thesis, Harvard 


Electrical Conductivity of the 
Perylene-Bromine Complex 


WE have found that some complexes between 
polycyclic aromatic compounds and halogens, in the 
solid state, have fairly good electrical conductivity 
(~ 1-10-? ohm-!-cm.-!). Nevertheless, many of 
them are not stable and do not keep this property 
for long. 

Among them, the perylene—bromine complex is 
relatively stable and has very good electrical con- 
ductance. This complex has been made as a pre- 
cipitate from a benzene solution of perylene by add- 
ing bromine (method of Brass and Clar'), or by the 
direct absorption of bromine vapour by perylene 
(method of Zinke and Pongratz?). In the latter case, 
the excess bromine vapour absorbed was removed by 
an aspirator. In both cases, the complex is black in 
colour. Their compositions are one perylene molecule 
to nearly three or four bromine atoms, according to 
the conditions of preparation. A dibromoperylene— 
bromine complex has also been made from dibromo- 
perylene by absorption of bromine vapour (one 
molecule dibromoperylene to nearly two bromine 
atoms). 

The conductance measurement was made in the 
following conditions. The crystals were packed in an 
ebonite cylinder and, attaching to each end a silver- 
coated metallic cap, compressed under about 
200 kgm./cm.? pressure (Fig. 1). 

A freshly prepared specimen has a resistivity as 
small as several ohm-cm. Nevertheless, the resistivity 
is not quite stable and increases rapidly at first and 
then gradually over several days. Moreover, the 
specimen cell itself has a small electromotive force 
of a few millivolts.. Consequently, a part of the 
conductance at least must be attributed to the trans- 
ference of some ions. The resistivity due to the ionic 
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Fig. 1. Specimen cell for the measurement of electrical conductivity 





conductance, (Rj), can be estimated by measuring 
the current which occurs by the electromotive force 
of the specimen cell itself compared with a standard 
resistor, without any applied potential from outside, 
Assuming the total resistivity (R), which is measured 
in the usual way, to be made up of the resistivity 
due to the electronic conductance (R,) and that due 
to the ionic conductance (R;) in parallel, then 
1/R = 1/R. + 1/R;, and the value of R, can be 
estimated. In most cases, the value of RB; is 3~5 
times as large as R, in freshly prepared specimen 
and thereafter increases to 10 ~ 20 times. Hence, 
the value of R, was found, and it was more stable 
than R. In Fig. 2, the values of R, are plotted as a 
function of time. 

It is very important to know that such a simple 
organic substance has low resistivity (due to the 
electronic conductance) as small as 1 ~ 10? ohm-cm. 
The temperature dependency of the resistivity was 
also measured, from room temperature to 90° K. 
The temperature coefficient of resistivity is negative, 
and a very good linear relationship was found between 
the logarithm of the resistivity and the reciprocal 
of the temperature, from which the activation energy 
of the electrical conductance was estimated as 0-55 
eV. for the perylene—bromine complex. 

We have already reported’ that some polycyclic 
aromatic compounds are organic semiconductors, and 
suggested that this is due to the intermolecular over- 
lapping of the z-orbitals characteristic of these mole- 
cules being non-localized and stretching throughout 
the crystal. However, no substance was known 
hitherto of which the resistivity is so small as the 
present case, among the simple organic compounds, 
excepting graphite or carbons. Since the resistivity 
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Fig. 2. Electrical resistivity (Re) of (I) perylene—bromine complex 
(1:4); (ID, perylene-bromine complex (1:3); (III), dibromo- 
perylene—bromine complex (1 : 2) 
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of perylene itself is very high, presumably more than 
10*2 ohm-cm., the low resistivity or the high con- 
ductivity of the complex reported here must be 
due to some particular electron state following 
formation of the complex. 

However, the complexes studied here are them- 
selves not stable. The perylene-bromine complex 
slowly changes to dibromoperylene, evolving hydro- 
gen bromide. The dibromoperylene—bromine com- 
plex seems to be more stable than the perylene com- 
plex, but it is still not completely stable and its 
resistivity also increases gradually. Whether there 
is a complex which is stable with good conductance 
is not yet clear. 

HipEo AKAMATU 
Hrroo INOKUCHI 
YosH10o MATSUNAGA 


Department of Chemistry, 
Faculty of Science, 
University of Tokyo. 


‘Brass, K., and Clar, E., Ber., 65, 1660 (1932); 69, 1977 (1936). 
*Zinke, A., and Pongratz, A., Ber., 69, 1591 (1936); 70, 214 (1937). 
A4kamatu, H., and Inokuchi, H., J. Chem. Phys., 18, 810 (1950); 


20, 1481 (1952). Inokuchi, H., Bull. Chem. Soc. Japan, 24, 222 
(1951); 23, 28 (1952). See also, Eley, D. D., Parfitt, G. D., 
Perry, M. J., and Taysum, D. H., Trans. Farad. Soc., 49, 79 
1953). 


Pigmentation of the Jellyfish, Pelagia 
noctiluca 


THE striking pigmentation of a large form of the 
purple-striped Scyphomedusan Pelagia  noctiluca 
(Forskal), which is encountered occasionally in the 
coastal waters of California, involves three main 
pigments—magenta, brown and blue. 

The blue is found in cells of the exumbrellar 
epidermis and the gonadial endoderm, as large 
rounded inclusions measuring up to 7 u in diameter. 
It is found also in the lips. When fresh, the gonadial 
pigment shows absorption maxima in the visible 
range at 632-5, 590 and 560 mu, but it is unstable, 
changing rapidly to a reddish-orange colour on 
treatment with boiling water, ethanol or formalde- 
hyde. When extracted from autolysed tissue, the 
pigment exhibits a shift of its absorption maxima to 
The blue pigment of the 
exumbrellar epidermis, though appearing similar 
histologically, shows a different absorption spectrum, 
with a single broad maximum in the visible region at 
545-550 mu. The pigment from the lips is similar. 
All were rapidly attacked by trypsin, becoming 
cloudy orange, while the absorption maxima shifted 
progressively towards the blue, eventually dis- 
appearing from the visible region. 

The brown pigment occurs in the exumbrellar 
epidermis, the mesoglea and in the gonadial endo- 
derm. It is stable and shows no absorption maximum, 
but a steadily increasing absorption towards the 
ultra-violet. In size and disposition, the granules 
resemble those of the magenta pigment. 

The magenta pigment is predominant, and in the 
exumbrella is exclusively extracellular, being found 
in the superficial layers of the mesoglea. It occurs 
as ellipsoidal granules 0-2—0-6 u in length, either free 
or associated with coloured or colourless spheroids 
measuring some 3 yu. in length, in a fashion reminiscent 
of the melanin granules in Diadema' and Holothuria’. 
chemical properties have been studied in some 
detail. 
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Although soluble in water, dilute acids and alkalis, 
the magenta pigment is insoluble in several organic 
solvents. It is non-dialysable, and the colour does 
not change when the pigment is dissolved in phos- 
phate buffers from pH 10-0 down to weakly acidic 
values. When dissolved in buffer at pH 9-0, it shows 
@ single rounded absorption maximum in the visible 
region at 490 my, which moves progressively toward 
the shorter wave-lengths when the pigment is hydro- 
lysed by alkali or trypsin, or is extracted from 
autolysing tissue. After such treatment the pigment 
becomes brown, showing an absorption spectrum 
with no peaks, ‘1! with a steadily increasing absorp- 
tion toward shorter wave-lengths. These 
properties indicate a chromoprotein. 

Prolonged hydrolysis with trypsin yields a deep 
reddish-brown chromogen which is precipitated by 
dilute alkali and, after washing and redissolving in 
dilute hydrochloric acid, shows a maximum absorp- 
tion at 380 my. It is insoluble in a wide variety of 
organic solvents, is decolorized by the combined 
action of zinc dust, sodium acetate and acetic 
anhydride, and reduces ammoniacal solutions of 
silver nitrate. It thus behaves somewhat like a 
melanoid ; unlike the common melanins, however, 
this pigment contains no sulphur. 

Further tests indicated that the pigment contains 
nitrogen and a substituted phenol, but no aldehyde 
or carbohydrate groupings. It gave no reactions for 
proteins, tyrosine, tryptophan, arginine or other 
a-amino-acids or purines. The chromogen (known to 
be tryptophan-free) gave, after treatment with fused 
potassium hydroxide, a clear positive Ehrlich’s 
reaction for the indole grouping, but no pyrrole 
reaction on roasting. The colour which developed in 
the indole reaction, when compared spectrophoto- 
metrically with that given by melanin from black 
feathers or by pure tryptophan, showed closely 
similar absorption spectra with maxima in the range 
530-540 mu. 

These biochromes from Pelagia are sharply dis- 
tinguished from the ‘pelageine’ described (from an 
unidentified species) by Griffiths and Platt®; yet in 
certain respects they are like some of the seyphozoan 
pigments described by earlier workers. Such findings 
were reviewed by Fox and Pantin‘, who pointed out 
that typical melanism is rare in ccelenterates, and is 
recognized in only a few of the Anthozoa. Certainly 
no clear evidence has yet been obtained for the 
existence of tyrosinase in breis from either coloured 
or colourless portions of this medusa, using both 
monohydric and polyhydric phenols as_ buffered 
substrates. 

We are indebted to Prof. T. A. Geissman, of the 
University of California at Los Angeles, who demon- 
strated the indole reactions. A full account of the 
investigation will be published elsewhere. 


Lind 


NORMAN MILLOTT 
(Guggenheim Research Fellow) 
From University College of the 
West Indies. 
Denis L. Fox 
Scripps Institution of Oceanography, 
University of California, 
La Jolla. 
Sept. 25. 


1 Jacobson, F. W., and Millott, N., Proc. Roy. Soc., B, 141, 231 (1953). 

2 Millott, N., J. Mar. Biol. Assoc. U.K., $31, 529 (1953). 

3 Griffiths, A. B., and Platt, C., J. Amer. Chem. Soc., 17, 877 (1895) ; 
1.R. Acad. Sci., Paris, 121, 451 (1895). 

‘ Fox, D. L., and Pantin, C. F. A., Biol. Rev., 19, 121 (1944). 
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Influence of Egyptian Scorpion and Cobra 
Venoms on Mammalian Erythrocytes 
in vitro 


Kellaway and Williams! reported that Australian 
snake and Indian cobra venoms would cause hemo- 
lysis of the red blood corpuscles of certain mammals, 
and that homologous serum mixed with the red blood 
corpuscles of these species inhibited hemolysis. 
Using the red blood corpuscles of certain other 
species, the serum was found to activate hemolysis. 
This led us to investigate the influence of the Egyptian 
scorpion and cobra venoms on mammalian erythro- 
cytes in vitro. 

The venoms were prepared from the Egyptian 
scorpion (Buthus quinquestriatus) and the Egyptian 
cobra (Naja tripudians) and were obtained in dry 
powdered form following the methods of Hassan, 
reported by me earlier?-*. Venom solutions were 
prepared by dissolving 10 mgm. of the powdered 
venom in 10 ml. of 0-85 per cent by volume sodium 
chloride solution. When not used, the solutions were 
stored at — 10° C. 

Human and rabbit’s bloods were tested. Human 
blood was obtained by venipuncture. Rabbit’s blood 
was withdrawn from the ear vein. In each case, 2 ml. 
of blood was placed in 50 ml. of 0-85 per cent salt 
solution and centrifuged. The supernatant plasma 
was thrown away. The red cells were washed six times 
in 50 ml. normal saline solution by the centrifuge 
method. 10 ml. of the blood was placed in a test- 
tube and allowed to clot. The clotted blood was 
centrifuged and the supernatant serum withdrawn. 
The washed red cells and the serum of human and 
rabbit’s blood were kept at — 10°C. 

The venoms were diluted before use 10, 20, 40, 
80, 160, 320, 640, 1,280, 2,560, 5,120 times with 
normal saline solution. For every dilution of the 
venom, three small test-tubes were arranged to 
receive the following materials : 


Tube i. 0-4 ml. venom, 0-1 ml. saline and 0-4 ml. washed red cells. 
Tube ii. 0-4 ml. venom, 0-1 ml. serum and 0-4 ml. washed red cells. 
Tube iii. 0-4 ml. saline, 0-1 ml. serum and 0-4 ml. washed red ceils. 


The tubes were kept at 37°C. for 24 hr. The 
hemolytic action was judged by the change of the 
opaque red mixture to translucent straw colour, and 
was confirmed by the disappearance of the red cells 
microscopically. 


(A) Human blood. (1) Effect of scorpion venom on 
human red cells without and with serum : 
DILUTIONS OF VENOM 


Tube 10 20 40 80 160 320 640 
i tHe +tt¢tt ¢tt ¢tt ++ + 


1280 2560 


ii Ripe ie Pe fee se 


iii ee caine Te Ss ee = 
+++, Complete hemolysis; ++, partial hemolysis ; 
detected microscopically ; ——, no hemolysis. 


Conclusion. (1) Scorpion venom in a concentration 
of 1/640 or more hemolyses human red cells; (2) 
human serum inhibits the hemolytic effect of scorpion 
venom. 


(2) Effect of cobra venom on human red cells 
without and with serum : 


DILUTIONS OF VENOM 
Tube 10 20 40 80 160 320 640 1280 2560 5120 


i SHEE HEE FEE FHt Hee Ht te te tte —- 
ii HHH FH+ +t tet tte te te te te —- 


iii —_—eenm oe oe om awe He ee oS ee 
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Conclusion. 
of 1/2,560 or more hemolyses human red cells ; 
(2) human serum does not inhibit the hemolytic 
effect of the cobra venom. 


(B) Rabbit’s blood. This experiment was performed 
to compare the effect of scorpion and cobra venoms 
on rabbit’s red cells and rabbit’s serum with the 
effect of the venoms on human red cells. 


(1) Effect of scorpion venom on rabbit’s red cells 


with and without rabbit’s serum : 
DILUTIONS OF VENOM 


Tube 10 20 40 80 160 320 640 1280 2560 5120 
i +e +++ ++ +t+7+ +O FO OK 
ii +++ ++4+4 $++ +++ +4 se naan 


iii -- —-- - -—- —-— 


Conclusion. (1) Scorpion venom in a concentration 
of 1/320 or more hemolyses rabbit’s red cells; 
(2) rabbit’s serum does not inhibit the hemolytic 
effect of scorpion venom. 


(2) Effect of cobra venom on rabbit’s red cells 
with and without rabbit’s serum : 
DILUTIONS OF VENOM 


Tube 10 20 40 80 160 320 640 1280 2560 5120 

i +t+ Het tet tet +++ ¢4+ 4+ -- 

ii tet tet Het Het He +4 4 so 

iii eles ee erige 6c ny ree ea = 
Conclusion. (1) Cobra venom in a concentration 


of 1/640 or more hemolyses the rabbit’s red cells ; 
(2) rabbit’s serum does not inhibit the hemolytic 
effect of the cobra venom. 

Kellaway and Williams' reported that venoms 
must unite with lecithin before hemolysis can occur. 
Red cells which have free lecithin in their stroma 
are capable of combining with the enzymes of the 
venom and can be hemolysed without an activator, 
which may be the plasma. Cells which do not have 
free lecithin in their stroma require an activator such 
as the serum or plasma. Kellaway® suggested that 
the venom reacted with lecithin by splitting off one 
molecule of oleic acid. He said that lysolecithin is 
probably responsible for the prehzmolytic swelling 





of the red blood corpuscle and is inhibited by 7 
egg albumin. Feldberg et al.* reported that rd 
lysolecithin, in addition to the hemolytic action, { 
also causes liberation of histamine from the {7 


perfused lungs. Zeller? claimed that the lecithinase 

of snake venom renders the capillaries more 

fragile by attacking the lipid layer of the endo- 
thelium and aids proteinase by producing 
internal hemorrhages. 


A. H. MoHAMMED 
H. RoHAYEM 
= O. Zaxy 
Department of Physiology, 
Abbassia. 
Medical Faculty, 
University of Ibrahim, a 
Cairo. 
Sept. 6. 3 


1 Kellaway, C. H., and Williams, F. E., Aust. J. Exp. Biol. and Med. | 
Sci., 11, 75. 4 

? Mohammed, A. H., Biochem. J., 38, 284 (1944). 

* Mohammed, A. H., Lancet, i, 337 (1943). 

* Mohammed, A. H., Lancet, ii, 716 (1949). 

5 Kellaway, C. H., “Ann. Rev. Biochem.”, 8, 541 (1939). 

* Feldberg, W., Holden, H. F., and Kellaway, C. H., J. Physiol., 94, | 
232 (1938). 











7 Zeller, E., “Advances in Enzymology”, 8, 487 (1948). kA 


(1) Cobra venom in a concentration 
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Effects of Trypsin and Thioglycollate upon 
the Nematocysts of the Sea Anemone 


Aut the hypotheses relating to the discharging 
mechanism of the stinging capsules of Coelenterates 
hitherto seem to postulate that an enhanced intra- 
capsular pressure forces out the stinging thread. 
However, the elongated (about 50 p) ellipsoid type of 
nematocysts (‘penicilli’ of Stephenson'), which can 
be isolated in quantity from the acontial filaments 
of Diadumene luciae in the form of a dense nemato- 
cyst suspension, have provided evidence that full 
hydrostatic pressure exists within the capsules in the 
resting state, so that only a releasing action from 
outside is necessary for the thread eversion to take 
place*. At any rate, Glaser and Sparrow’s view® of 
the Metridium nematocyst as a simple osmometer 
cannot hold for the present material. The nemato- 
cysts of Diadumene possess a capsular wall im- 
permeable to water, and will remain undischarged 
in distilled water, with their discharging capacity 
retained for several hours. 

The commonest of discharge-evoking agents for 
the Diadumene nematocysts are acids and bases, 
both inorganic and organic. They act on the isolated 
nematocysts exactly in accord with the pH values 
of the solution; pH limits to evoke discharge 
were determined to be 3-0 on the acid side, and 11-0 
on the alkaline side‘. This result suggested a possibly 
protein nature of the hypothetical ‘stopper’ structure, 
which is situated at the distal end of the resting cap- 
sule to prevent the thread from being everted by 
the pressure from within. We have now obtained 
results which seem to support that view. 

Merck trypsin in powder form was dissolved in 
distilled water buffered to pH 8-3 with sodium bi- 
carbonate and applied to a population of isolated 
nematocysts, in concentrations of 1, 0-3 and 0-1 per 
cent. Discharge of practically 100 per cent of the 
nematocysts present took place. The effect was not 
an instantaneous one, but followed a regular sigmoid 
form of ‘discharge percentage’-time curve, the level of 
50 per cent discharge being reached in 2, 3 and 7 min. 
(temperature, 30° C.), respectively, with the trypsin 
concentrations used. When unbuffered distilled water 
was used in preparing the enzyme solutions, the process 
was either stopped altogether by the low pH values 
(in 1 per cent solution, pH 4-3), or considerably 
retarded (in 0-1 per cent solution, pH 4-8). Cooling 
to 3° C. practically stopped the process, which could 
be started again immediately on returning to room 
temperature. Heating the trypsin solution to 100° C. 
for ten minutes deprived it of the effect irreversibly. 
No change in the appearances of the discharged 
nematocysts was found after having been immersed 
overnight in 1 per cent trypsin solution, pH 8-3. 

A trial with M/4 sodium thioglycollate solution 
(pH 8-4) seemed to us interesting in view of a brief 
report by Brown® which suggested a keratin nature 
of the actinian nematocyst on the basis of detection 
of cystine and dissolution by alkaline sodium sulphide 
solution, The results we obtained were rather striking. 
A quite normal form of discharge was evoked at 
once in 100 per cent of the nematocysts on application 
of the thioglycollate solution, and it was followed by a 
rapid and thorough dissolution of the capsule walls 
(in 5 min., see photographs). It is interesting to note 
that the discharged threads with their fine barbs did 
not dissolve, though they gave a visual impression 
of softening, curling, etc. Diluting the test solution 
to \/8 rendered the discharging as well as the 


NATURE 


171 


arcana si 88 25 





Nematocysts of Diadumene dissolving in M/4 sodium 
thioglycollate solution. (1) 2 min., (2) 3 min., (3) 4 min., (4) 6 min. 
after application of the solution 


dissolving effect slower (discharge complete in 1 min., 
dissolving in 15-20 min.). With further dilutions, 
there was no dissolution of the capsules, whereas the 
discharging process gave a sigmoid form of time 
course, 50 per cent discharge being reached in 7 min. 
in M/20, and in 20 min. in M/40 solution (tempera- 
ture, 30° C.). According to Goddard and Michaelis®, 
a pH above 10 is necessary to dissolve wool by thio- 
glycollic acid. The present results may be remarkable 
for the much lower pH values required for the dissolu- 
tion of nematocysts. 

It is true that some additional tests are still needed 
before the discharge-evoking effect of thioglycollate 
can be safely claimed as that of a keratin-reducing 
agent, for there are certain indications that any 
carboxylic acid anion may be able to evoke nemato- 
cyst discharge. If it is a specific effect of a disulphide 
reductant, our ‘stopper’ mechanism might consist of 
@ mixed structure of keratin and non-keratin (some 
usual protein), a change in any of these components 
resulting in a loosening of the whole structure, and 
thus in the nematocyst discharge. 

The actual mechanism within the acontial tissue 
by! which, in response to an external stimulus, the 
‘stoppers’ are released and the nematocysts are dis- 
charged is still in doubt. 

T. M. Yanaaita 
TUNEYO WADA 
Department of Biology, Ochanomizu University, 
Bunkyo Ward, Tokyo. Sept. 12. 
1 Stephenson, T. A., J. Mar. Biol. Assoc., 16, 173 (1929). 
* Yanagita, T. M., J. Fac. Sci., Tokyo Imp. Univ., Sec. iv, 6, 97 (1943). 
3 Glaser, O. C., and Sparrow, C. M., J. Exp. Zool., 6, 361 (1909). 
‘ i T. M., and Wada, T., Nat. Sci. Rep., Ocha. Univ., 4, 112 
5 Brown, C. H., Nature, 166, 439 (1950). 
* Goddard, D. R., and Michaelis, L., J. Biol. Chem., 106, 605 (1934). 
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Estradiol and Testosterone Propionate as 
Mitotic Inhibitors during Embryogenesis 


DURING an investigation on the action of different 
steroid compounds on the early embryonic develop- 
ment of the sea-urchin Psammechinus miliaris, it 
was found that estradiol and testosterone propionate 
had a very pronounced effect. (Estrone had no 
visible action. In order to obtain as homogeneous 
material as possible, the embryos were collected 
when entering the two-cell stage, placed in small 
bowls, 30-40 embryos in 1-0 ml. sea water at + 14° 
C., and immediately incubated with 0-01 ml. ethanolic 
steroid solution. The ethanol itself had no effect. 
The steroids were kindly placed at my disposal by 
A.B. Pharmacia. 

Cstradiol delays and inhibits the embryonic 
cleavage. Different cultures vary in sensitivity, but 
as a rule a minimal concentration of 2 x 10-* molar 
produces cleavage disturbances, for example, irregular 
segmentation. Higher concentrations of 10-40 x 10-* 
molar totally inhibit cellular division. However, the 
nuclear division may go on even with cellular division 
completely suppressed, and thus syncytia appear. 


DISTRIBUTION (PER CENT) OF CHROMOSOMAL PLATES ON VAR 
TREATMENT WITH (ESTRADIOL 


Table 1. 
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tion, perhaps the apolar spindle may be regarded 
as a very much divided, multipolar, spindle. The 
effect of cestradiol is reversible, and the transference 
of the embryos back to pure sea water restores almost 
immediately cellular division and mitotic spindles. 
Testosterone in the form of testosterone propionate 
had only a slight depressive action on the early cleay- 
age. Its direct effect appears first at the blastula 
stage, just after stretching and before the incipient 
ciliation of the blastula. At this time the cells fall 
apart and eventually form a heap of cells inside the 
fertilization membrane. Testosterone propionate 
also interferes at the mitosis. Chromatin bridges 
form at the anaphase, and resting nuclei are con- 
nected in twos with a long interlinkage. Testosterone 
propionate has full effect in concentrations greater 
than 15 x 10-* molar. 
istradiol and testosterone previonate show a 
distinct synergistic effect. If embr 1s are incubated 
with cestradiol in a concentration which in 
itself ineffective and testosterone propionate is 
added in a series of increasing concentrations, 
each also ineffective alone, a stepwise increased 
cestradiol effect is obtained. In the same manner 
the testosterone effect in- 
creased by cestradiol. Thus 
it seems as if cestradiol had 
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Estradiol is a mitotic poison and acts upon the 
nuclear spindle. At concentrations lower than about 
2 x 10-* molar, tri- and tetra-polar spindles are 
formed. The multipolarity in the spindle increases 
with increasing concentration. At concenffations 
greater than 40 x 10-* molar, apolar spindles appear. 
The chromosomal number is influenced thereby. Ana- 
phase plates with a chromosome n:?mber greater than 
as well as less than 2n (= 34) are found. However, 
there is a tendency to maintain the even multiples 
of n (Fig. 1). Lower concentrations tend to produce 
especially hypoploidy and higher concentrations 
hyperploidy (Table 1). At high concentrations no 
subdivision of the chromosomal plates occurs, and 
eventually giant nuclei appear with 500-1,000 
chromosomes. 

The reported effect of cestradiol is very similar to 
the action of colchicine and may, in fact, be regarded 
as a stathmokinesis or c-mitosis. However, in con- 
trast to plant material, no distinct pairing of the 
chromosomes occurs at full c-mitosis. Since the 
action of oestradiol represents a division of the 
spindle, an effect enhanced by increasing concentra- 
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Chromosome number 
Fig. 1. The percentage distribution of chromosomal plates 


according to chromosome number in a sample of embryos treated 
with cestradiol, 22 x 10~* molar for three hours 


The reported results agree to a certain extent with 
those reported by Téndury on Triton embryos. In 
this material also cestradiol acts upon the early 
cleavage'. and testosterone propionate first upon 
gastrulation®. Both hormones act upon mitosis by 
forming chromosome bridges and _ splitting off 
chromosomes from the spindle ; but no real c-mitotic 
effect was found, even although giant metaphase 
plates were reported as a result of treatment with 
cestradiol. However, in regenerating planarian 
worms, I have found estradiol to give a typical 
c-mitotic effect. 

The investigation is being continued. 

Ivar AGRELL 

Zoophysiological Institute, 

University, Lund. Oct. 1. 

1 Tondury, G., Arch. Entwicklungsmech., 142, 1 (1942). 
* Toéndury, G., Arch. Entwicklungsmech., 141, 58 (1941). 


Goitrogenic Properties of Linseed 


In 1951, it was shown at this College that eight 
out of a total of fourteen ewes, fed upon a diet of 
linseed meal, oats and lucerne hay, produced lambs 
with acute goitre. This work has been repeated, 
and once again lambs with enlarged thyroids have 
been produced. These glands showed a reduced per- 
centage iodine content, compared with control animals 
kept under similar conditions. The addition of potas- 
sium iodide or di-sodium t-thyroxine to the drinking 
water was found to be prophylactic. Evidence for 
this was provided by both chemical analysis and 
histological examination of the thyroids concerned. 

The effect on mice was investigated. Groups of 


mice were given diets consisting of : (a) a balanced 
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control ration ; (6) a 50 per cent control ration plus 
50 per cent crushed linseed meai—experimental 
ration; (¢) an experimental ration plus supple- 
mentary aqueous potassium iodide; (d) a control 
ration plus aqueous potassium cyanide ; (e) a control 
ration plus aqueous potassium thiocyanate. Random 
samples were taken from each of these groups and 
1 uc. radioactive iodine injected intraperitoneally 
into each. By means of a specially arranged Geiger 
counter, the radioiodine uptake curves were obtained 
for each thyroid. Comparison between the curves 
obtained confirmed the prophylactic effect of supple- 
mentary iodide, and identified the goitrogenic prin- 
ciple as thiocyanate, produced as a detoxication 
product of cyanide. 

Linseed has been shown to contain the cyano- 
genetic glucoside, linamarin. This, Coop and Blakley! 
demonstrated, was hydrolysed in the rumen of a 
sheep and the cyanide produced was detoxicated by 
the liver in the form of thiocyanate. That this is so 
was confirmed by the similarity between the radio- 
iodine uptake curves exhibited by pregnant ewes fed 
a ration of linseed meal, oats and lucerne hay, mice 
fed an experimental ration containing 50 per cent 
crushed linseed meal, and finally mice fed a control 
diet to which had been added aqueous: potassium 
thiocyanate. 

A start has also been made upon the investigation 
of the goitrogenic properties of white clovers (T'ri- 
folium repens L.), since these contain the cyano- 
genetic glucoside, lotaustralin, in amounts dependent 
upon the particular strain of clover*. Both radio- 
iodine uptake curves and chemical analyses have 
given indications of a goitrogenic effect. The 
suggestion is put forward that incipient goitre, arising 
from low soil iodine contents and excessive use of 
lush growths of white clover, may bring about a 
retardation in the rate of fattening of lambs reared 
in such an environment. 

A full account of this work will be published else- 
where in due course. 

[ wish to acknowledge the help and advice of Prof. 
I. E. Coop and the staff of Canterbury Agricultural 
College, and the assistance of the New Zealand 
Department of Scientific and Industrial Research in 
the form of a National Research Scholarship. 

A. D. Care 
Canterbury Agricultural College, 
Lincoln, N.Z. Sept. 25. 
‘Coop, I. E., and Blakley, R. L., N.Z. J. Sci. and Tech., 81 A, 1 (1949). 
* Doak, B. W., N.Z. J. Sci. and Tech., 14, 359 (1933) 


Carnitine (Vitamin BT) as a Nutritional 
Requirement for the Confused Flour Beetle 
Tuts is a preliminary report on experiments now 
in progress to determine the nutritive requirements 
of the confused flour beetle, T'ribolium confusum Duval. 
It has previously been shown! that this beetle, 
which normally feeds on flour and other dried stored 
products, will grow satisfactorily on a synthetic diet 
consisting of 50 parts casein, 50 parts glucose, 1 part 
cholesterol, 1 part McCollum’s salt mixture, and the 
following vitamins of the B-complex ; thiamin, ribo- 
flavin, nicotinic acid, pyridoxine, pantothenic acid, 
choline chloride, folie acid, biotin, and possibly 
inositol. In an attempt to determine more exactly 
its specific nutritive requirements, it was noted that, 
although larval growth was adequately maintained 
on the above diet, and pupation occurred, the adults 
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which emerged from the pupz usually died shortly 
after. Often these adults died well before the 
cuticle had become tanned and hardened. 

Experiments were initiated to determine what 
factor was missing in the diet which could account 
for such an abnormality. It was found that this 
factor could be supplied by the addition of either 
whole yeast, or its water-soluble fraction, to the basic 
diet. It was further noted that these deficiency 
symptoms appeared to be similar to those already 
described for the yellow mealworm, Tenebrio molitor 
L.*, and for the small-eyed flour beetle, Palorus 
ratzeburgi Wiss.*, in which the larve raised on diets 
deficient in carnitine died shortly after a moult. Since 
carnitine is contained in the water-soluble fraction 
of yeast, it was added in various increments to the 
diet of Tribolium confusum Duv., in order to determine 
what effect it might have on the adults which 
emerged. 

As may be seen in the accompanying table, larvz 
reared on the synthetic diet, either in the presence 
or absence of carnitine, were similar in respect to 
survival, degree of weight attained, and number of 
days which it took them to pupate. The pupze 
likewise appeared to be similar. However, the great 
majority of larve reared on the synthetic diet without 
carnitine yielded adults which displayed the type of 
abnormality already described; whereas, when 
carnitine was added to the diet, all the adults which 


emerged were normal. 
DEVELOPMENT OF T'ribolium confusum IN THE PRESENCE OR 
ABSENCE OF YEAST OR CARNITINE 
Forty larve were used in each experiment, at 30° C. and 60 per cent 
relative humidity 





Larve 
after 16 days Pups No. of adults 
Diet | Av. Av. no. 
weight Num- | days to Num- Nor- Abnor- 
(mgm.) ber | pupation ber mal mal 
+ Control, 2 | 
per cent whole 
yeast, no vit- 
amins 2-25 40 20-0 40 40 _ 
— Control. 
All vitamins, 
| no Br } ‘81 39 21-7 38 | 2 36 
| All vitamins 4 | 
1-5 vgm. | 
Br/gm. diet | 2-08 35 20-0 35 35 -— 
All vitamins + | | | 
3-0 vgm. | | 
| Bri/gm. diet | 2-06 35 21-1 34 34 -- 
All vitamins + | 
| 60 “gm. | 
| Brigm. diet | 2-08 39 20-4 38 38 _ 
| All vitamins + | 
12-0 ugm. | 
Br/gm. diet 2-09 38 20°5 37 37 — | 














Carnitine, therefore, is a dietary essential for 
Tribolium confusum Duv. 

Added in proof (January 4, 1954). In a note by 
G. Frébrich and K. Offhaus (Naturwissenschaften, 39, 
575 (1952) ), the presence of a “Tribolium-Imago- 
Faktor’ (TIF) was postulated. TIF was assumed to 
be a peptide. From the data presented above it is 
virtually certain that TIF is carnitine. 

ELLERY W. FRENCH 
G. FRAENKEL 
Department of Entomology, 
University of Illinois, 
Urbana, IIl. 
Sept. 29. 
Cabins t rt G., and Blewett, M., Biochem. J., 37, 686 (1943); 41, 469 
* Fraenkel, G., et al., Nature, 161, 981 (1948). Fraenkel, G., Biol. Bull., 
(in the press). 
* Cooper, M., and Fraenkel, G., Physiol. Zool., 25, 20 (1952). 
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Cortisone and Hydrocortisone in 
Cerebrospinal Fluid 


ALTHOUGH numerous measurements have been 
made of the concentration of adrenocortical steroids 
in various body fluids, particularly since the develop- 
ment of paper chromatographic methods, no data 
are available concerning cerebrospinal fluid. 

Cerebrospinal fluid was obtained by lumbar 
puncture from patients in a neurological unit in the 
course of air encephalographic studies. Each sample 
was extracted within twenty-four hours of with- 
drawal by a modification of the method of Nelson 
and Samuels!. The sample was shaken three times 
with 1-5 volumes of chloroform. The combined 
chloroform extracts were taken to dryness. The 
residue was dissolved in 50 ml. of 70 per cent ethanol, 
and washed three times with 25 ml. of hexane. The 
ethanolic solution was taken to dryness, and the 
residue dissolved in 0-1 ml. of ethanol for chromato- 
graphy. Paper chromatography was carried out 
using the benzene-formamide system of Zaffaroni, 
Burton and Keutmann?, using appropriate standards. 
The chromatograms were run for 60 hr. Provisional 
identification and semi-quantitative comparison with 
standards were based on: (1) running properties of 
unknown compounds, compared with standards 
added to cerebrospinal fluid and extracted in a similar 
manner; added cortisone and hydrocortisone run 
more rapidly in extracts of cerebrospinal fluid than 
in the standard solutions in ethanol; (2) ultra-violet 
absorption® at 254 my; (3) reaction with a tetrazolium 
salt*- blue tetrazolium was used; (4) soda fluor- 
escence®. 

Recoveries of cortisone and hydrocortisone added 
to cerebrospinal fluid exceeded 75 per cent. There 
was no conversion of either compound to the other 
during extraction. 

Examination of seven single samples of cerebro- 
spinal fluid (each of 50-100 ml.) revealed in five 
samples doubtful traces of substances exhibiting soda 
fluorescence, and tentatively identified as cortisone 
and hydrocortisone by their running properties. As 
well as the substances exhibiting soda fluorescence, 
a spot (Rr value relative to cortisone = 0-85) 
was occasionally found, detectable by ultra-violet 
absorption only. 

Two pooled extracts, each representing 500 ml. of 
cerebrospinal fluid, were now run. Both showed the 
same pattern (see diagram). Substances provisionally 
identified as cortisone and hydrocortisone were 
found in concentrations of 0-1-0-2 ugm. and 0-2- 
0-4ugm. per 100 ml. respectively. Absolute identifica- 
tion by means of crystallization and melting-point 
determinations was not carried out because of the 
small amounts detected. For the same reason, 
running properties of the acetyl derivatives and the 
infra-red and ultra-violet absorption spectra were 
not investigated. 

The provisional identification of cortisone in 
cerebrospinal fluid is of importance in view of the 
failure of some workers to find cortisone in normal 
human plasma’*. Morris and Williams’, on the 
other hand, identified both cortisone and hydro- 
cortisone (in addition to other steroids) in human 
plasma, in the same ratio (1:2) as we have found 
in cerebrospinal fluid, although the concentrations 
were twenty-five times greater in plasma. 

We should like to thank the Medical Superin- 
tendent and Dr. J. G. Toakley, of Hurstwood Park 
Hospital, Sussex, for their unfailing co-operation in 
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Tracing of soda fluorescence on a chromatogram run for 60 hr. 'at 
room temperature in the benzene-formamide system. (a) Extract 
of standards added to 50 ml. cerebrospinal fluid; (1) 2 «gm. 
hydrocortisone ; (2) 2 wgm. cortisone. 
(6) Pooled extract from 500 ml. cerebrospinal fluid: (3) yellow 
fluorescence, indicating trace of unidentified substance ; Rr value 
relative to cortisone, 0:3; (4) hydrocortisone (1-0-2-0 »gm.): 
(5) blue fluorescence, with similar running properties to substance 
X (see ref. 5); (6) cortisone (0°-5-1-0 wgm.). 
(ec) Standards in ethanol solution: (7) 2 «gm. hydrocortisone ; 
(8) 2 ugm. cortisone 





providing samples of cerebrospinal fluid ; Mrs. S. A. 
Simpson and Dr. J. F. Tait for advice; and Prof. 
E. C. Dodds and Prof. A. Kekwick for kindly affording 
facilities, and for their encouragement. 
D. N. Baron 
Courtauld Institute of Biochemistry, 
Middlesex Hospital Medical School, 
London, W.1. 
DENIS ABELSON* 
Department of Medicine, 
Middlesex Hospital, 
London, W.1. 
Nov. 10. 


* Present address: Department of Physiology, 
School of Medicine, New Haven, Connecticut. 
1 Nelson, D. H., and Samuels, L. T., J. Clin. Endocrinol., 12, 519 (1952). 
ad TY A., Burton, R. B. and Keutmann, E. H., Science, 111, 6 
> Haines, W., and Drake, M. A., Fed. Proc., 9, 180 (1950). 
* Burton, R. B., Zaffaroni, A., and Keutmann, E. H., J. Biol. Chei., 

188, 768 (1951). 

5 Bush, I. E., Biochem. J., 50, 370 (1952). 
* Bayliss, R. I. S., and Steinbeck, A. W., Biochem, J., 54, 523 (1953). 
? Morris, C. J. O. R., and Williams, D. C., Biochem. J., 54, 470 (1953). 
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Canine Distemper Virus Complex 


Plurality of the Virus. Some cross-imm iity! 
between canine distemper and human inflvenza) 
viruses! has been an intriguing problem for -ome 
time, and the striking immunological relationship} 
between canine distemper and poliomyelitis has also 
been reported?. It was thought that canine distemper 
virus represented one etiological entity* Tarpeia 
canis*, which is usually referred to as Carre or 
Laidlaw—Dunkin virus. It has been suggested that 
the disease commonly referred to as ‘hard pad’ is 
produced by a different virus’. This was questioned* *, 
because ‘hard pad’ virus in the hands of other workers 
was found to be immunologically indistinguishable 
from Carre—Laidlaw—Dunkin virus’*, although cause 
of infection differed in the ferret’; it is noteworthy 
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neurotropic strain distemper virus no longer pro- 


duced the characteristic syndrome of the parent 
strain’. Recently, the term ‘distemper-complex’ has 
been used for emphasizing the complexity of this 
virus disease’, and as a covering group name for 
unrelated canine diseases®, 

‘This communication gives a preliminary report on 
the study of twenty-three strains of virus isolated 
from epidemics and sporadic cases of ‘clinical dis- 
temper’ in various parts of Britain during 1952-53. 
The behaviour in the ferret of these strains was so 
strikingly different as to justify their grouping as 
follows. 








Group A | B Cc 
~enpneuigtaiaped indenters wh ©: es a. 
| No. of strains 7 | 6 13 
Incubation 
period 3-6 days 3-10 days 3-10 days 
Duration of 
illness 6-14 days 2-6 weeks 3-12 weeks 





Febrile reaction | Either con- Relapsing Relapsing fever 
tinuous or fever with moderate 
diphasic elevations of 
fever often temperature 
with hyper- and sub-normal 
pyrexia (106° temperatures | 

| F.) during re- 
am } missions. 

Mouth lesions, | | tn the major- | Inconstant | Inconstant 


conjunctivitis, >| ~; re 
mm ot ; | ity of ferrets 
Very frequent 
during the ill- 
ness. Probably 


Frequently 
occurs dur- 
ing the ill- 


Anorexia | Only during 1 
| or 2 days be- 


| fore collapse 








and death ness stimulates the 
| | fatal outcome. 
Hardening of the | None None None 
pads | 
Ne rvous mani- None | None None 
festations | | 
Mortality Fatal for all | About 70 About 50 per 
inoculated | per cent cent 
| ferrets | 
— = ! 
!-group strains have not changed during con- 
secutive passages (up to twenty) in the ferret. 


B-group strains produced variants belonging either 
to the A- or C-group. C-group strains produced 
B variants but never A variants. 

Some ferrets which recovered after inoculation 
with C- or B-group strains had no immunity to A- 
group and died after the challenge, while the others 
developed febrile reactions but recovered. Sim- 
ultaneous inoculations of A- and C-strains to ferrets 
produced the disease characteristic for A-group only. 
Infection with A-, B- and C-group viruses may occur 
at the same time in a single epidemic. 

It appears that pre wressive and continuous changes 
have been occurring in the strains of distemper virus. 
The differences in the strains are sufficiently great 


} to assume the plurality of virus and to warrant a 
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j Sulphate to remove non-virus protein’. 


periodic revision of components in the immunizing 
materials in order that the strains used may closely 
resemble the current strains infecting the dog. 
Purification of the Virus. In the course of studies 
‘the properties of canine distemper virus, it was 
found necessary to attempt to purify it in order to 
determine if virus free from large amounts of host 
protein could be used for certain work which will be 
the subject of future publications. This communica- 
tion describes two procedures which were adopted 
for this purpose. A recently isolated strain of the 
A-group canine distemper virus was employed, and 
freshly harvested tissues of experimental ferrets dying 
from the disease provided materials from which the 
virus was purified. 

Method 1. This involved the use of protamine 
Salmine 


of 
iM 
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sulphate was not available and clupeine sulphate was 
used as a substitute. The procedure was as follows. 
10 per cent serum broth (pH 7-0—-7-2) was frozen 
and the ice broken up in a mortar. Approximately 
equal volumes of the ice and chilled serum-broth 
were made up to 100 ml. The mixture was placed 
in an ‘Automix M.S.E.’ and 20 gm. frozen virus 
tissue was added as rapidly as possible. The blendor 
was run at 12,000 r.p.m. until all the ice had melted, 
but the fluid was still cold (4-5 min.). The suspension 
was strained through two layers of muslin. To 100 ml. 
of the suspension 0-5 gm. of clupeine sulphate powder 
was added with stirring until dissolved. The sus- 
pension was kept at 4°C. for one hour. The pre- 
cipitate resulting from the addition of clupeine was 
removed by centrifugation at 4,000 r.p.m. for 10 min. 
in a chilled centrifuge. The clear supernatant fluid 
and the sediment were both tested for the presence 
of virus. 

Method 2. This involved the application of the 
virus-precipitating property of methyl alcohol". 
20 per cent virus tissue suspension in serum broth was 
made as above and maintained at 0°-5° C. in an ice 
water-bath. Chilled methanol (‘Analar’) was slowly 
mixed up to 30 per cent of its concentration into the 
virus suspension, and shortly thereafter a precipitate 
appeared. The precipitation reaction was permitted 
to proceed for 20 min. in the cold. The precipitate 
was then sedimented in a chilled centrifuge at 
4,000 r.p.m. for 10 min. and the supernatant fluid 
discarded. The sediment was re-suspended to any 
volume required in 10 per cent serum-broth (pH 
7-0-7-2) and virus was eluted at room temperature 
for 5 min. The suspension was then centrifuged at 
3,000 r.p.m. for 5 min. at room temperature. The 
clear supernatant and the sediment were both tested 
for the presence of virus. All tests for the presence 
of virus were made by inoculations into ferrets. 

It was possible to remove a large amount of non- 
virus protein by the use of these methods. Although 
some active virus material was lost in both pro- 
cedures, most of the virus remained after a final 
centrifugation in the clear supernatant fluids, which 
can be used for a number of investigations. The use 
of heparin is not essential in the protamine method, 
and clupeine can be substituted for salmine. 

Serum broth was used purposely because virus had 
to be freeze dried; but other investigations have 
shown that distilled water or saline can be used just. 
as well, 


- M. Larrm 


Canine Research Station of the 
Animal Health Trust, 
Kennett, Newmarket. 

Sept. 30. 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are oven to the public) 


Monday, January 25 


INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, London, W.C.2), at 5.30 p.m.—Discussion on “Should Sound 
Broadcasting of the Future be Entirely in the V.H.F. Band ?” 

SOCIETY FOR VISITING SCIENTISTS, LTD. (at 5 Old Burlington Street, 
London, W.1), at 7.30 p.m.—Scientific Films on the Petroleum 
Industry, introduced by Prof. 8. E. Hollingworth. 

BRITISH PSYCHOLOGY SociETY, SocIAL PsycHOLOGY SECTION (in 
the Psychology Department, University College, Gower Street, 
London, W.C.1) at 8.15 p.m.—Dr. John Cohen: “The Natural 
History of Learned Societies’’. 


Tuesday, January 26 


UNIVERSITY OF LONDON (in the Anatomy Theatre, University 
College, Gower Street, London, W.C.1), at 1.15 p.m.—Dr. J. Heslop 
Harrison: ‘The Origin of the British Flora’’.* 

BRITISH POSTGRADUATE MEDICAL FEDERATION (at the London 
School of Hygiene and Tropical Medicine, Keppel Street, London, 
W.C.1), at 5.30 p.m.—Prof. J. B. 8. Haldane, F.R.S.: ‘‘The Genetics 
of Some Biochemical Abnormalities”.* (Fourth of fifteen lectures on 
“The Scientific Basis of Medicine’’.) 

INSTITUTE OF FUEL (at the Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, London, 8.W.1), at 5.30 p.m.—Mr. 
F. H. Cass. Dr. N. L. Franklin, and Prof. A. L. Roberts: ‘Ceramic 
Recuperators’’.* 

UNIVERSITY OF LONDON (in the Electrical Engineering Theatre, 
University College, Gower Street, London, W.C.1), at 5.30 p.m.— 
Dr. P. C. Clemmow: “Diffraction of Electromagnetic Waves’’.* 
(Further lectures on February 2, 9 and 16.) 

SocrETY OF INSTRUMENT TECHNOLOGY (at Manson House, 26 Port- 
iand Place, London, W.1), at 6.30 p.m.—Discussion on ‘Kinematic 
Design’, opened by Dr. H. J. Braddick. 

-RoyAL AERONAUTICAL SocrETY (at 4 Hamilton Place, London, 
W.1), at 7 p.m.—Dr. G. L. J. Bailey: ‘‘X-Ray Metallography”’. 


Wednesday, January 27 


SOCIETY OF CHEMICAL INDUSTRY, FooD GROUP—NUTRITION PANEL 
(in the Rooms of the Chemical Society, Burlington House, Piccadilly, 
London, W.1), at 6.30 p.m.—Dr. L. J. Harris: ‘‘Vitamins and Newer 
Concepts”. 

WooL EDUCATION SoctEety (in the Lecture Hall, Royal Society of 
Arts, John Adam Street, Adelphi, London, W.C.2), at 7 p.m.—Mr. H. 
Lemon: “The History of Spinning’’. 

PHARMACEUTICAL SOCIETY OF GREAT BRITAIN (at 17 Bloomsbury 
Square, London, W.C.1), at 7.30 p.m.—Mr. A. G. Fishburn: ‘“‘The 
Formulary of the British Veterinary Codex”; Dr. D. C. Garratt: 
—_ of the Drugs and Galenicals of the British Veterinary 

odex’’. 


Thursday, January 28 


UNIVERSITY OF LONDON (in the Anatomy Theatre, University 
College, Gower Street, London, W.C.1), at 1.15 p.m.—Dr. D. McKie: 
“Science in Seventeenth-Century London’’.* 

PHYSICAL SOCIETY. OPTICAL GROUP (in the Physics Department, 
Iniperial College, Imperial Institute Road, South Kensington, London, 
S.W.7). at 2.30 p.m.—Dr. M. G. Adam: “The Precision Measure- 
ment of Solar Wave-lengths’”; Mr. J. S. Preston: ‘Physical 
Photometry”. 

Royal Socrety (at Burlington House, Piccadilly, London, W.1), 
at 2.30 p.m.—Discussion on “The Physiology of Man at High Alti- 
tudes”, opened by Sir Bryan Matthews, F.R.S. 

MINERALOGICAL SOCIETY (at the Geological Society of London, 
Burlington House, Piccadilly, London, W.1), at 5 p.m.—Scientific 
Papers. 

BRITISH POSTGRADUATE MEDICAL FEDERATION (at the London 
School of Hygiene and Tropical Medicine, Keppel Street, London, 
W.C.1), at 5.30 p.m.—Prof. E. Boyland : ‘‘Chemotherapy of Cancer”.* 
{Fifth of fifteen lectures on ‘‘The Scientific Basis of Medicine’’.) 


Friday, January 29 


TEXTILE INSTITUTE (at 10 Blackfriars Street, Manchester $3), at 
3 p.m.—M. L. Pranal (Lyons): ‘‘The Chemical Industry and Textiles 
in Europe” (Emsley Lecture). 

ROYAL ASTRONOMICAL SOCIETY (joint discussion with the BriTIsH 
GLACIOLOGICAL SOCIETY, at Burlington House, Piccadilly, London, 
W.1), at 4.15 p.m.—Mr. F. Hoyle, Prof. Gordon Manley, Dr. J. D. H. 
Wiseman, Prof. F. Zeuner: ‘‘Changes of World Glaciation’. Chair- 
man: Mr. G. Seligman. 

SociETY OF PUBLIC ANALYSTS AND OTHER ANALYTICAL CHEMISTS, 
MICROCHEMISTRY GROUP (at the Sir John Cass College, Jewry Street, 
London, E.C.3), at 7 p.m.—Exhibition of Apparatus. 

SOCIETY OF ANALYTICAL CHEMISTRY (at the Sir John Cass College, 
Jewry Street, Aldgate, London, E.C.3), at 7.15 p.m.—Dr. L. Saunders : 
“Organic Ion Exchange”; Mr. G. H. Osborn: ‘Inorganic Ion 
Exchange”’. 

Royal INSTITUTION (at 21 Albemarle Street, London, W.1), at 
ot Lawrence Bragg, F.R.S.: “X-Ray Studies of Biological 
Molecules”. 
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Saturday, January 30 


BRITISH SOCIETY FOR THE HISTORY OF SCIENCE, PHILOSOPHY oF 
ScIENCE GROUP—NORTHERN SECTION (at the University, Manchester), 
at 3 p.m.—Prof. L. Rosenfeld: ‘‘Rationalism in Antiquity”. 

LONDON CouUNTY COUNCIL (at the Horniman Museum, London Road, 
Forest Hill, London, 8.E.23), at 3.30 p.m.—Dr. A. A. Bake: “Hobby 
Horses and other Folk-Dances in Southern India’’.* 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

HEAD OF THE SCIENCE DEPARTMENT to teach chemistry and/or 
physics to Scholarship level, and to organize the science teach 
throughout the school—The Headmaster, Maidstone Grammar Schook 
Maidstone, Kent (January 27). 

DEMONSTRATOR IN AGRICULTURAL CHEMISTRY—The Registrar, The 
University, Nottingham (January 30). 

PROFESSOR (with a doctorate or an honours degree in zoology from 
a foreign university or comparably high academic qualifications from 
a Pakistani or Indian university) oF ZooLoGy, at the Government 
College, Lahore—The Educational Attaché, Office of the High Com. 
missioner for Pakistan, 39 Lowndes Square, London, 8.W.1 (January $1), 

ASSISTANT LECTURER or LECTURER IN PHYSICAL ANTHROPOLOGY 
in the Department of Anatomy—The Registrar, The University, 
Liverpool (February 6). 

CHAIR OF ZOOLOGY tenable at Bedford College—The Academic 
Registrar, University of London, Senate House, London, W.C.1 
(February 8). 

RESEARCH FELLOW IN WOOL TEXTILE ENGINEERING, for funda- 
mental studies of the spinning process—The Registrar, The University, 
Leeds 2 (February 8). 

CHAIR OF MATHEMATICS tenable at the Imperial College of Science 
and Technology—The Academic Registrar, University of London, 
Senate House, London, W.C.1 (February 12). 

ENTOMOLOGIST (Scientific Officer or Senior Scientific Officer grade 
to assist with work on the biology of insect pests of soft fruit a 
vegetables ; and a VIROLOGIST (Scientific Officer or Senior Scientific 
Officer grade) to assist with laboratory or field work on plant virus 
disease—The Secretary, Scottish Horticultural Research Institute, 
Mylnefield, Invergowrie, Dundee (February 13). 

PHyYsICcISTS (Scientist. Grade II) (with a good honours degree, or 
equivalent, and at least three years research experience), and 
Puysicists (Grade III) (with a good honours degree, or equivalent), 
in the Physics Department of the Central Research Establishment, 
Stoke Orchard, Cheltenham, for fundamental and other studies in 
connexion with technical processes of coal preparation and treatment 
—The National Coal Board, Central Research Establishment, Stoke 
Orchard, Cheltenham, quoting TT/726 (February 13). ’ 

PLANT PATHOLOGIST (with honours degree of a recognized university, 
or equivalent, and considerable research experience in plant pathology, 
and preferably with specialist knowledge of mildew diseases) at the 
Rubber Research Institute of Ceylon for work on Oidium leaf disease 
of rubber in Ceylon—The Director, Rubber Research Institute of 
Ceylon, Agalawatta, Ceylon, and the Secretary, London Advisory 
Committee for Rubber Research (Ceylon and Malaya), Imperial 
Institute, London, 8.W.7 (February 15). é 

ASSISTANT LECTURER (graduate with special qualifications in 
electronics) IN THE FLUID MOTION LABORATORY, to work on problems 
of instrumentation for the measurement and observation of fluid 
flow—The Registrar, The University, Manchester 13 (February 16). 

READER IN APPLIED HEAT at the Imperial College of Science and 
Technology—The Academic Registrar, University of London, Senate 
House, London, W.C.1 (February 16). 

LECTURER IN FoRESTRY—The Secretary, The University, Aberdeen 
(February 28). 

L.C.I. RESEARCH FELLOWSHIP IN PHYSICS, CHEMISTRY, METALLURGY, 
ENGINEERING, GEOLOGY or PHARMACOLOGY, or in an allied subject— 
The Registrar of the University of Wales, University Registry, Cathays 
Park, Cardiff (March 1). ; 

SENIOR LECTURER IN GEOLOGY (Paleontology and Stratigraphical 
Geology) at the University of Melbourne, Australia—The Secretary, 
Association of Universities of the British Commonwealth, 5 Gordon 
Square, London, W.C.1 (Melbourne, March 1). ; 

PROFESSOR OF CHEMISTRY at the University of Otago, Dunedin, 
New Zealand—The Secretary, Association of Universities of the 
British Commonwealth, 5 Gordon Square, London, W.C.1 (New 
Zealand. March 31). 

CHAIR OF AGRICULTURAL BoTANy, and CHAIR OF ELECTRICAL 
ENGINEERING—The Registrar, The University, Nottingham. an 

CHEMIST (with an honours degree in chemistry from a British 
university) in the Geological Survey Department, Federation of Malaya, 
for the analysis of minerals, rocks and metallurgical alloys—The 
Director of Recruitment, Colonial Office, Great Smith Street, London, 
8.W.1, quoting CDE.105/60/02. 

DEPUTY CHIEF METALLURGIST (Ferrous Metals) to lead research 
team on weldability of alloy steels—The Secretary, British Welding 
Research Association, 29 Park Crescent, London, W.1. q 

GEOLOGISTS (with first- or good second-class honours degree im 
geology, and preferably with a knowledge of mining or geophysical 
methods of water investigation and survey) in (a) Nyasaland, for 
geological mapping and examination of sites for water supplies, and 
examination of mineral deposits (Ref. CDE.105/4/02), (b) Tanganyika, 
for underground water investigation, siting boreholes, ete. Ref 
CDE.140/8/06)—The Director of Recruitment (Colonial Service), 
Colonial Office, Sanctuary Buildings, Great Smith Street, London, 
8.W.1, quoting appropriate Ref. No. F 

MICROBIOLOGIST (male graduate, with some training and experience 
in chemistry, or graduate chemist with postgraduate experience and 
qualification in microbiology) for research into problems connect 
with the pulp and paper industry—The Director, The British Papet 
and Board Industry Research Association, St. Winifred’s Laboratories, 
Welcomes Park, Kenley, Surrey. 














